WORLD INTELLECTUAL PROPERTY ORGANIZATION 
IntcmatiortflJ Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 . 

C07D 403/06, 40W)6, 4CS/06, 
207/08, 2fl7/10, A61K 31/40, 31/47 



Al 



(11) International Publication Number: WO 97/45424 

(43) International Publication Date: 4 December 1997 (04.12.97) 



(21) International Application 

(22) International Filing Date: 



PCT/KR97/00100 
31 May 1997(31.05.97) 



(30) Priority Data: 
1996719282 



31 May 19% (31.05.96) 



KR 



(71) Applicant {for all designated Stales except US): C & C RE- 

SEARCH LABORATORIES [KR/KRJ; 146-141, Annyung- 
ri, Taean-ub, Hwasung-kun, Kyunggi-do 445-970 (KR). 

(72) Inventors; and 

(75) Inventors^AppUcants (for US only): KOO, Bon. Am [KR/KR); 
Dccgsin Apartment #7-708, 627-1, Mok 3-dong, Yangchun- 
ku, Seoul 158-053 (KR). MIN, Jae, Ki [KR/KR]; Jangmi 
Manshun #101-203, 101-56, Maetan 1-dong, Paldal-ku, 
Suwon-shi, Kyunggi-do 442-371 (KR). HONG, Woo, Sang 
[KR/KR]; 979-21, Saeryu 2-dong, Kwcoisun-ku, Suwon-shi. 
Kyunggi-do 441-112 (KR). RYU, Eun, Jung [KR/KR]; 
Dongbaekwoosung Apartment #1311-1501, Sanbon 2-dong, 
Kunpo-shi, Kyunggi-do 435-042 (KR). NAM, Woong. 
Hyun [KR/KR]; 410, Yuljeon-dong, Jangan-ku, Suwon-shi, 
Kyunggi-do 440-320 (KR). KIM, Jong, Min [KR/KR]; 
Ingaejuking Apartment #126-103, Ingae-dong, Paldal-ku, 
Suwon-shi, Kyunggi-do 442-070 (KR). 



(74) 



CHOI, Kyu, Pal et al.; 824-20, Yeoksam-dong. 
Kangnam-ku, Seoul 135-080 (KR). 



(81) Designated States: AL, AM, AT, AU. AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB. GE, 
HU. IL, IS, JP, KE, KG, KP. KR, KZ, LC, LK, LR, LS, 
LT, LU. LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, 
PT, RO. RU. SD, SE, SG, SI, SK, 17, TM. TR, TT, UA, 
UG f US, UZ, VN, ARIPO patent (GH. KE, LS, MW, SD, 
SZ. UGX Eurasian patent (AM. AZ. BY. KG, KZ, MD, RU. 
TI, TM). European patent (AT, BE, CH, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU. MC, NL» PT, SE), OAPI patent 
(BF, BJ, CF, CG. CI. CM, GA, GN, ML, MR, NE, SN, TD, 
TO). 



Published 

With international search report. 



(54) Title: AROMATIC AMIDINE DERIVATIVES USEFUL AS SELECTIVE THROMBIN INHIBITORS 



W — Y 



(0 



Co- 



(a) 



(57) Abstract 

The present invention relates to a novel thrombin inhibitor which is effective even when orally administered. More specifically the 
present invention relates to an aromatic amidine derivative represented by formula (I) and the salts thereof, which show potent selective 
inhibitory activity for thrombin in which (a), R, R', R* R\ A, W, Y and n are defined as described in the specification. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


AJbena 


BS 


Spaa 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 




SK 


Slovakia 


AT 


Austria 


FR 


franco 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


CA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TT> 


Chad 


BA 


Bosnia and Hcrzesovma 


GB 


Georgia 


MB 


RepobUc of Moldova 


TC 


Togo 


BB 


Barbados 


GH 




MG 


Madagascar 


TJ 


Tajadstan 


BE 




GN 




MK 


The former Yugoslav 


TM 


Turkmen Isian 


BP 


BvtioaFno 


GR 


Greece 




Republic of Macedonia 


TR 


Twfcry 


BG 


Bulgaria 


HU 


Hungary 


ML 


MaU 


TT 


Trinidad snd Tobago 


BJ 


Benin 


IE 




MN 




UA 


Ukraine 


BR 


Brazil 
Belarus 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


ES 


Iceland 


MW 


Malawi 


US 


United States of Ame 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 

Netherlands 


VN 


Viet Nam 


CC 


Congo 


KB 


Kenya 


NL 


YV 


Yugoslavia 
Zimbabwe 


CH 


Switzerland 


KG 


Kyrgyzntan 


NO 


Norway 


ZW 


a 


CotedTvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 






RepobUc of Korea 


PL 


Poland 






CN 


Qrina 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 




RO 






cz 


Qficch Republic 


LC 


Saint Lnda 


RU 


Russian Federation 






DB 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 
BB 


Pcnaiatfc 
Estonia 


LK 
LR 


Sri Lanka 

Liberia 


SB 
SG 


Sweden 
Singapore 







WO 97/45424 



PCT/KR97/00100 



AROMATIC AMIDINE DERIVATIVES USEFUL 
AS SELECTIVE THROMBIN INHIBITORS 



TECHNICAL FIELD 



The present invention relates a novel thrombin inhibitor which is 
effective even when orally administered. More specifically, the present 
invention relates to an aromatic amidine derivative represented by 
10 formula (I) and the salts thereof, which show potent selective inhibitory 
activity for thrombin: 



15 




0) 



in which 



-< -< 

R represents a group of formula nh 2 or \ HR i wherein 

R 1 represents hydrogen, hydroxy, alkyl, alkoxy, alkylcarbonyl, alkylcar- 
bonyloxy, aralkoxycarbonyl, or a radical of formula (a), 

O 

— C-B— (CH)g-R" (a) 
R 12 

wherein 

3Q B represents oxygen or sulfur; 

R 11 and R ,5! independently of one another represent hydrogen, haloalkyl, 
alkylcarbonyloxy, dialkylamino, or substituted or unsubstituted 3- to 
7-membered saturated or unsaturated heterocyclic or carbocyclic ring; 
and 

35 g denotes an integer of 0 to 3; 
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R represents hydrogen, hydroxy, halogen, carboxy, aminocarbonyl, alkyl, 
alkoxy, hydroxyalkyl, aminoalkyl, alkylcarbony), alkylsulfonyl, carboxy- 
alkyl, aminocarbonylalkyl, alkoxycarbonylalkyl, or substituted or 
unsubstituted arylsulfonyl; 
5 R 3 represents hydrogen, halogen, alkyl, hydroxyalkyl, carboxyalkyl, 
alkoxycarbonylalkyl, alkoxycarbonyl, carboxy, amino, aminoalkyl, 
aminocarbonyl, aminocarbonylalkyl, or a radical of formula (b), 



20 



25 



>-(fH»-*3 
10 R 14 

wherein 

R" and R 14 independently of one another represent hydrogen, alkyl, or 
substituted or unsubstituted 3- to 7-membered saturated or unsatu- 
15 rated heterocyclic or carbocyclic ring; and 
h denotes an integer of 0 to 3; 




the group of formula represents a radical selected from 

the group consisting of indolyl, benzofuranyl, benzothienyl, 
benzoimidazolyl, benzoxazolyl, benzothiazolyl, naphthyl, tetrahydro- 
naphthyl, indanyl, dihydrobenzofuranyl and dihydrobenzothienyl; 
A represents a saturated or unsaturated alkylene group having 2 to 4 
carbon atoms, which may have 1 or 2 substituents selected from the 
group consisting of carboxy, alkyl, hydroxyalkyl, carboxyalkyl, alkyl- 
carbonyl, alkoxycarbonyl and alkoxycarbonylalkyl; 
W represents a group of formula (c), (d) or (e), 

O 

i — rtpH)o— — c— (CH)p— — S0 2 — (CH)q— 
R 4 V? R6 

< c > (d) (e) 

wherein 

o, p and q independently of one another denote an integer of 0 to 3, 
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R 4 , R 5 and R 6 independently of one another represent hydrogen, hydroxy, 
carboxy, alkoxycarbonyl, substituted or unsubstituted arylsulfonyl, or 
substituted or unsubstituted 3- to 7-membered saturated or unsatura- 
ted heterocyclic or carbocyclic ring, or represents a group of formula 
(f). (g) or (h), 



O 

A, 



O — (CH)r — R 19 
R 20 



— NR ,5 R» 6 ^NjR"R" 

to (8) (h) 

wherein 

R 1S , R 16 , R 17 and R 18 independently of one another represent hydrogen, 
alkyl, alkylsulfonyl, carboxyalkyl, alkylcarbonyl, aminocarbonylalkyl! 
alkoxycarbonylalkyl, substituted or unsubsituted arylsulfonyl, substi- 
tuted or unsubstituted aralkyl, or substituted or unsubsituted 3- to 
7-membered saturated or unsaturated heterocyclic or carbocyclic ring; 
R 19 and R 20 independently of one another represent hydrogen, carboxy, 
aminocarbonyl or alkoxycarbonyl, or represents 3- to 7-memebered 
saturated or unsaturated heterocyclic or carbocyclic ring which may be 
fused with one or more 3- to 7-membered saturated or unsaturated 
heterocyclic or carbocyclic rings; and 
r denotes an integer of 0 to 3; 
Y represents hydrogen or a 3- to 7-membered saturated or unsaturated 
heterocyclic or carbocyclic ring which may be fused with one or more 
3- to 7-membered saturated or unsaturated heterocyclic or carbocyclic 
rings and which may be substituted on any atom of the ring with a 
substituent selected from the group consisting of oxygen, halogen, 
nitro, alkyl, haloalkyl, hydroxyalkyl, alkylsulfonyl, substituted or 
unsubstituted arylsulfonyl, substituted or unsubstituted 3- to 7- 
membered saturated or unsaturated heterocyclic or carbocyclic ring, 
and a group of formula (i), (j) and (k), 
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O 

— NR^R 22 — 0-<CH)s-R M — (CHJt-C-^HJu-Rtt 
R" R 25 Xn 



00 0) a, 

5 

wherein 

R 21 and R 22 independently of one another represent hydrogen, alky], alkyl- 
sulfonyl, carboxyalkyl, alkylcarbonyl, alkoxycarbonylalkyl, or sub- 
stituted or unsubstituted arylsulfonyl; 
10 R 23 and R 24 independently of one another represent hydrogen, carboxy, 
aminocarbonyl, alkoxycarbonyl, or 3- to 7-membered saturated or 
unsaturated heterocyclic or carbocyclic ring which may be fused with 
one or more 3- to 7-membered saturated or unsaturated heterocyclic 
or carbocyclic rings; 

15 rZ5 > r26 ^ r2? independently of one another represent hydrogen, 
hydroxy, thio, amino, carboxy, aminocarbonyl, alkoxy, alkoxycarbonyl, 
alkylamino, allcylsulfonylamino, alkenyl, alkoxycarbonylamino, cyclo- 
alkylamino, alkoxycarbonylalkylamino, substituted or unsubstituted 
arylsulfonylamino, or substituted or unsubstituted 3- to 7-membered 
2o saturated or unsaturated heterocyclic or carbocyclic ring; 
s denotes an integer of 0 to 3; 
t denotes an integer of 0 to 6; and 
u denotes an integer of 0 to 8; and 
n denotes an integer of 0 to 2, 
25 provided that when each of g, h, o, p, q, r, s, t and u denotes number of 
3 or more, the corresponding alkylene chain may be straight or branched. 

The present invention also relates to a process for preparation of 
the compound of formula (I), and a thrombin inhibitor composition 
containing the compound of formula (I) as an active component 

BACKGROUND ART 



Thrombosis is a pathological process in which platelets aggrega- 
35 tion or a fibrin clot occludes a blood vessel. Anticoagulants interfere 
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with fibrin formation and are used for prophylaxis of thrombosis. 

The blood coagulation system involves a number of zymogens 
(inactive enzymes) that are activated through a cascade of enzymatic 
reactions. The final step in coagulation is the formation of the fibrin 
clot from fibrinogen by a trypsin-like serine protease thrombin, which in 
turn is generated from prothrombin by the action of factor Xa. 
Accordingly, the blood coagulation enzyme thrombin plays a central role 
in hemostasis and thrombosis. Thrombin inhibitors are therefore 
expected to be effective anticoagulants by inhibition of platelets, fibrin 
formation and fibrin stabilization. It also activates factor V and factor 
Vm in a positive feed back reaction. 

In recent years, numerousthrombin inhibitors have been developed 
15 as potential antithrombotic and anticoagulant agents, for example, 
tripeptide derivatives such as PPACK [D-Phe-Pro-Arg-CH^l, Thromb 
Res., 14, 969 (1979)], D-Phe-Pro-Arg, Boc-D-Phe-Pro-Arg, and 
D-MePhe-Pro-Arg [j. Med. Chem., 33, 1729 (1990)1, DuP-714 
[Ac-(D)-Phe-Pro-boroArg-OH, J. Biol. Chem., 265, 18289 (1990)], 
Efegatran [D-MePhe-Pro-Arg - HjSO*. Thromb. HaemosL, 67, 325 
(1992)], Inogatran [HOOC-CH 2 -(R)Cha-Pic-Nag, where Cha : cyclonexyl- 
amine, Pic : pipecolic acid and Nag : noragmatine, WO 93/11152, Blood 
Coag. Hbrinol., 7, 69 (1996)] and CVS-1123 [(ClfcCHzCH^-CHCO- 
Asp(OCH3)-Pro-Arg, WO 93/15756] and piperidine amide derivatives such 
25 as Argatroban [US 4258192, Thromb. Haemost., 18, 13 (1992)] and 
NAPAP [J. Biol. Chem., 266, 20085 (1991)]. But, they are not 
necessarily sufficient for practical use in view of oral bioavailability, 
inhibition selectivity for thrombin over other serine proteases, stability,' 
duration of action and toxicity at the therapeutic dosages. 

30 

In view of the above, the present inventors have conducted 
intensive studies to develop potent thrombin inhibitors which are orally 
bioavailable, selective in inhibition of thrombin over other serine 
proteases and sufficient for practical use. As a result of such efforts, 
35 we have found that the compound of formula (I) exhibits excellent 



20 
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thrombin inhibitory activity even when orally administered and has a high 
selectivity for thrombin in comparison to trypsin, and have thereby 
completed the present invention. 



5 DISCLOSURE OF THE INVENTION 

The present invention relates to an aromatic amidine derivative of 
formula (I), as defined above, and pharmaceuticaUy acceptable salts 
thereof. 

10 

In addition, the present invention relates to a process for 
preparation of the compound of formula (I). 



The present invention further relates to a thrombin inhibitor 
15 composition containing the compound of formula (I) or its 
pharamceutically acceptable salts as an active component. 

BEST MODE FOR CARRYING OUT THE INVENTION 

20 The compound according to the present invention is represented 

by formula (I) as defined above. 



Preferred compound of formula <I) according to the present 
invention includes those, in which 

25 

J 1 *' X NH 
R represents a group of formula nh j or nhr 1 , wherein 

R 1 represents hydrogen, hydroxy, Ci-C, alkyl, C1-C4 alkoxy, C2-C4 aDcyl- 
3q carbonyl, C2-C4 alkylcarbonyloxy, or a radical of formula (a), 



— C-B— (CHJg-R 11 (a) 
R 12 

wherein 
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B represents oxygen or sulfur, 

R" and R 12 independently of one another represents hydrogen, C,-C< 

haloalkyl, C 2 -C« alkylcarbonyloxy, C 2 -Cc dialkylamino, or substituted or 

unsubstituted 6-membered carbocyclic ring, and 
5 g denotes an integer of 0 to 3; 

R 2 represents hydrogen, halogen, carboxy, C,-C 4 alkyl, C.-Q alkoxy, 

C,-Q hydroxyalkyl, C,-C< aminoalkyl, CzC alkylcarbonyl, C,-c! 

alkylsulfonyl, C 2 -C< carboxyalkyl, C 2 C, aminocarbonylalkyl or C 3 -C 7 

alkoxycarbonylalkyl; 
10 R 3 represents hydrogen, halogen, C,-C, alkyl, C,-C, hydroxyalkyl, C 2 -C« 

carboxyalkyl, C3-C7 alkoxycarbonylalkyl, or a radica of formula (b), 

— 0-(CH)h-R'3 

i,4 W 



15 



wherein 

R 13 and R M independently of one another represent hydrogen or phenyl, 
and 

h denotes an integer of 0 to 1; 



20 



Co 

the group of formula represents a radical selected from 

the group consisting of indolyl, benzofuranyl, benzothienyl, benzo- 
imidazolyl and naphthyl; 
A represents saturated or unsaturated alkylene group having 2 to 4 
carbon atoms, which may have 1 or 2 substituents selected from the 
group consisting of carboxy, C,-C 4 hydroxyalkyl and C 2 -C< alkoxy- 
carbonyl; 

W represents a group of formula (c), (d) or (e) 

30 

(CH)o— — C— (CH)p— — S0 2 — (CH)q— 
R 4 R5 R6 



35 



(c) (d) 



(e) 
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wherein 

o, p and q independently of one another denote an integer of 0 to 3, 
R 4 , R s and R 6 independently of one another represent hydrogen, hydroxy, 
carboxy, C 2 -C, alkoxycarbonyl, phenylsulfonyl, or substituted or 
unsubstituted 3- to 5-membered saturated or unsaturated heterocyclic 
or carbocyclic ring, or represents a group of formula (f), (g) or (h), 



O 



15 . fi JL — 0-<CH)r-R»" 

NR R ^NR"R« ^20 

« (g) (h) 

wherein 

R 1S , R 1G , R 17 and R 18 independently of one another represent hydrogen, 
Ci-G, alkyl, Ci-C 4 alkylsulfonyl, C 2 -C 4 carboxyalkyl, C 2 -C 4 alkyl- 
carbonyl, C 2 -Q aminocarbonylalkyl, C 3 -C 7 alkoxycarbonylalkyl, or 
substituted or unsubsituted 3- to 5-membered saturated or unsaturated 
heterocyclic or carbocyclic ring, 

R 1B and R 20 independently of one another represent hydrogen, carboxy, 
aminocarbonyl or C 2 -C, alkoxycarbonyl, or represents 5- to 6- 
memebered saturated or unsaturated heterocyclic or carbocyclic ring 
which may be fused with other one or more 5- to 6-membered 
saturated or unsaturated heterocyclic or carbocyclic ring, and 

r denotes an integer of 0 to 3; 

Y represents hydrogen, or represents 5- to 6-membered saturated or 
unsaturated heterocyclic or carbocyclic ring which may be fused with 
other one or more 5- to 6-membered saturated or unsaturated 
heterocyclic or carbocyclic ring and which can be substituted on any 
atom of the ring with substituent selected from the group consisting 
of oxygen, halogen, nitro, C1-C4 alkyl, C,-C 4 haloalkyl, Ci-C 4 
hydroxyalkyL C.-C, alkylsulfonyl, phenylsulfonyl, substituted or 
unsubstituted 3- to 5-membered saturated or unsaturated heterocyclic 
or carbocyclic ring, and a group of formula (i), (j) and (k), 
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O 

— NR 2, R* —O-Klfyr-VP — {CH).-C-(CH)u-RM 

wherein 

R a and R 22 independently of one another represent hydrogen, Cj-C, alkyl, 
C-C alkylsulfonyl, Ca-Q carboxyalkyl, C 2 -Cs alkylcarbony], C3-C7 
alkoxycarbonylalkyl or phenylsulfonyl, 
R 23 and R 24 independently of one another represent hydrogen, carboxy, 
aminocarbonyl, C 2 -C, alkoxycarbonyl, or 3- to 5-membered saturated 
or unsaturated heterocyclic or carbocyclic ring which may be fused 
with other one or more 3- to 5-membered saturated or unsaturated 
heterocyclic or carbocyclic ring, 

R 25 , R 26 and R 27 independently of one another represents hydrogen 
hydroxy, thio, amino, carboxy, aminocarbonyl, Ci-C, alkoxy, C 2 -C 4 
alkoxycarbonyl, C,-C 4 alkylamino, C,-C, alkylsulfonylamino, C 2 -C 5 
alkenyl, Q.-C, alkoxycarbonylamino, C 3 -C 6 alkoxycarbonylalkylamino, 
Cs-Ce cycloalkylamino. phenylsulfonylamino, or substituted or unsub- 
stituted 3- to 5-membered saturated or unsaturated heterocyclic or 
carbocyclic ring, 

s denotes an integer of 0 to 3, 

t denotes an integer of 0 to 6, and 

u denotes an integer of 0 to 8, and 

n denotes an integer of 0 to 2, 

provided that when each of g, h, o, p, q, r, s, t and u denotes number of 
3 or more, the corresponding alkylene chain may be strainght or 
branched. 

Typical examples of the compound of formula (I) which can be 
provided by the present invention are listed in the following Table 1. 



WO 97/45424 



PCT/KR97/00100 



Table 1. 



compoum 
No. 


R 1 


A 
A 


R 


n W-Y 


1 


NH ^ 


CHXHj 


H 


I 

• Sd 


2 


NH CHj 


CHjCHj 


H 


1 


3 


NH CHj 


CHXHj 


11 




4 


NH CHj 


CHjCH2 


II 




5 


H ? N ^N^-jg 

NH CH 3 


CHjCRj 


H 


1 

xo 


6 


NH CHj 


CH^Hj 


H 




7 


NH CH 3 


CH,CH 2 


H 


VP 

HjCO^C^S 


8 


NH CjH5 


CHjCHj 


H 




9 ! 


NH CH, 


CHjCHz 


H 


HjNOC S 


10 


NH CH, 


CHjCH, 


H 


HjCHNOC^S^ 
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Table 1. (continued) 



compouTK 
No. 


1 «d- 


A 


R 5 


n W-Y 


11 


NH CH 3 




H 


^^OCHj 


12 


NH CHj 




H 


1 o^^ 00 " 3 
OCHj 


13 


NH CHj 


CHjCHi 


H 




14 


NH 


CH2CH2 


H 




15 


H 2 NyjO^~' 
NH CjH, 


CHjCHj 


H 




16 


H 2 N y jCQ N ~ 
NH C2H5 


CHjCH 2 


H 


1 O^^^OH 


17 


NH CjH* 




H 




18 


HjN^AjTj)- 
NH P,H 5 


CHjCHj 


H 


O^CONHj 


19 


NH CiHj 


CH2CH2 


H 


O^COjH 


20 


NH CjHs 


CHICH2 


H 


1 o^vjCX^ 
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compounc 
No. 


1 «ol- 


A 


R 3 


« W-Y 


21 


NH C2H5 


CHjCH 2 


H 


» o-Up 

NO, 


22 


NH C2H5 


CHjCH; 


H 


, o<Up 

NHSOjCHj 


23 


NH C^Hj 


CHjCH, 


H 


COjF.I 


24 


NH C^Hi 


CHjCHj 


H 


CO^H 


25 


NH QjH 5 


C^CH, 


H 


COjH 


26 


NH CjH, 


CHjCH, 


H 


COjH 


27 


NH CjH, 


CHjCHj 


H 


CQzH 


28 


NH QH5 


CHjCHj 


H 


NHSO.CH* 
COjEt 


29 


NH C2H5 


CHjCHj 


H 


^NHSO^H, 
COjEt 


30 


NH CxHj 


CHjCHj 


H 
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Table 1. (continued) 




31 



32 



33 



34 



35 



36 



37 



38 



39 



40 



NH C2H 5 
NH CH 3 
NH C,H, 
NH C,H, 

jN 

NH CiHy 

NH CiH, 

NH CjH, 

NH P2H5 

NH C,H 5 

NH C2H5 



CHjCHj H 1 



CFKCHj H 



1 O' 



CHjCHj H 1 



CHjCH, H 



CBjCH, H 



CHjCH, H 1 



CH2CH2 H j 



CH^Hj H 



CH2CH2 



CH2CH2 H I 



OH 

NHCOCF 



NHCOCH 
OH 

NHSOjCHj 

OH 



HN^CQzH 



NH2 
NHCH, 
NHSOjjCHj 
HN^COj 

HN^CO 
HN^CO^H 



HN — CONH2 
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5 


compound 
No. 


»o£- 


A 


R 3 


n W-Y 




41 


NH CjH 5 


CHXHi 


H 


"* CO,H 


10 


42 


NH CHj 


CHzCHj 


H 






43 


NH C2H5 


CH7CH2 


H 




15 


44 


NH C*H, 


CHjCH, 


H 


CQ,Ef 




45 


HjN^XX)" 
NH C,H 3 


CHjCH, 


H 


COjH 


20 


46 


NH 


CH^H, 


H 






47 


NH C,H S 


CHjCHj 


H 


NHj 


25 












48 


NH CjH, 


CHjCHj 


H 


HN^CQ^H 


30 


49 


NH C2H, 


CH2CH2 


H 


NHSQzCHj 




SO 


NH CjH 5 


O^CHj 


H 





35 



WO 97/45424 



PCT/KR97/00100 




WO 97/45424 



PCT/KR97/00100 



16 

Table 1. (continued) 



compounc 
No. 


' oi- 


A 


R 3 


n W-Y 


61 


NH CHj 


CHjCHj 


H 


I 0^ N >, 


62 


NH CjH, 


CHjCHj 


H 




63 


NH CjH 3 


CHjCH, 


H 




64 


NH CjH, 


awn 


H 


CH 3 V 


65 


NH CjHj 


CHjCH; 


H 


r CO,H 

oV v 

CHj V 


66 


NH CjH, 


CHjCH 2 


H 


HN^COsEi 


67 


NH C2H 3 


CHjCHj 


H 


1 0^ CH 3 

HN^CO,H 


68 


NH CjH 3 


CH^CHj 


H 


1 CHj 

1 O^V^CH, 
HN^COjH 


69 


NH CjH 3 


CHjCH, 


H 


1 OH 

oV 

HN^COjEl 


70 


NH C,H, 


CHjCH2 


H 


i OH 
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compouix 
No. 


R 1 

1 »o 


A 


R 3 


n W-Y 


71 


NH CjHj 


CHjCH» 


H 


1 OH 

y N so,CH, 


72 


NH CiH, 


CHjCH 2 


H 


V 


73 


NH 


CH2CH2 


H 


HN 


74 


NH C^Hj 




II 




75 


NH CHj 


CH£H 2 


H 


' Vo 


76 


NH C2H5 


CHjCHj 


H 




1 77 


NH CH3 


CHjCHj 


H 




1 78 


H 2 N Y A^i N v " 

NH CjH 3 


CHjCH 2 


H 


1 


79 


NH CH3 


CH2CH2 


H 




80 


HjN XJn^ 
NH C^Hs 


CHjCBj 


H 


2 OjS^^) 
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Table 1. (continued) 



compoura 
No. 


R 1 


A 


R 3 


W-Y 


8) 


NH CH, 


CHjCHj 


H l 


O^CHj 


82 


NH CHj 


CHjCHj 


H | 


0 


83 


NH C1H5 


CHjC^ 


H | 


HN- 


84 


NH CH3 


CHjCHj 


H | 


N-' 
< 

COiEt 


85 


ii 2 n y XIn^ 

NH C2H 5 


CHjCH, 


H 0 


oV) 

N— 

< 

COjEl 


86 


NH 


CHjCHj 


H | 


N- 7 
< 

COjEl 


87 


HjN^J^X)^" 
NH CjH, 


CHjCH, 


H 2 


N^ 
^COiEt 


88 


HjN^AJ-n^ 
NH C2H 3 


CHjCHi 


H 1 


0 v 

( 

CO^H 


89 


NH <*H, 


CH2CHj 


H 2 


N— 
^CQzH 


90 


NH CjH, 


CHjCHjCB; 


H 1 


o-V) 

N-^ 

< 

CO5H 
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com pom* 
No. 




A 


R 3 


W - Y 


91 


NH P2H 5 


-CHjC*- 
CO>Ei 


H 1 


<Ar> 

N-* 

< 

CC^EI 


92 


NH C2H5 


-CHjCH,- 
COjH 


H 1 


N-' 
CCfeH 


93 


NH C2H3 


-CHjCH.- 
COjEt 


H l 


N^ 

< 

COjEt 


94 


^v^V^N 
NH CjH 5 


-CHjCH,- 
CCM1 


H l 


N^ 
COjH 


95 


NH C2H 5 


-CHjCH,- 
CH3OH 


H l 


< 

COjH 


96 


NH QHj 


"CHjCHV" 

CHOI J 


H ) 


oV> 

N-' 
COjH 


97 


NH C2H5 


CHjCH, 


4(S) -CHj 1 


N— ' 








^COjEt 


98 


NH <*Hs 


CH^H, 


4(S) -CH 3 1 


N-' 

< 








COjH 


99 


NH CiHj 


CHjCH 2 


4<S) -OCHj 1 


N-' 








Sx^Et 


100 


NH CzH 3 




4(S)-OPh J 


N-' 

< 

CO^H 
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compound „^Jk a p 3 

No. R sJ©~ »> W-Y 



,0 ' HjN 



102 H-.N 



103 H,N 



HiN 



105 



106 



107 



108 



109 



110 



CHjCH, 4(S)-OCH,Ph | °*S^ 

NH C*H, < 

COjH 

NH C,H, COjH 

^CQ- a** 4-f , °V> 

NH C,H, ^ 

jOQ~ chjCh, 4^} b co jEl , o-V) 

NH C,H, < 

COjB 

'jNyOQ" CHlCH > 4^H 2 CO I H , 

NH C, Hj ^ 

iN^XX^ CHjCHj 4-CHjCHjOH I 

NH CjH, ( 

COjH 

'NyXX) - « -0*01,0*1 , 

NH C CP,H 

nJCQ^ OVH. 4^CH J CH 1 OH , °\) 
NH C.H, 

nJCQ- aw h , oV) 

NH ^CO*. 

NH C.H, ^H^CO^ 
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R 2 

compound b /M\ A d 3 

No R *0©" R n W _y 



111 



112 



in 



114 



115 



116 



/ 

v 



117 



118 



119 



NH C,H 5 V-NH 



NH <*H 5 



HjN 



CO^EI 



NH C,H, "'~ >-. ^ 

Br 



NH CONHj 

NH C,H, V-NH 

° l> 



N-' 



O >-CO,B 
CH, 



CHjCH 2 H J 0 *S^ 

HO-^^CONH, 



NH C2"» HO-^COjH 
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coiHpovmc 
No. 


o 


A 


R 3 


" w-y 


120 


NH CjHj 


CHjCH* 


H 


1 0 t 7 

N— ' 

/— < 
ho cojH 


121 


NH CjH, 




H 


0 V 

H>N COjH 


122 


NH C,H, 


CHjCH, 


H 


0 V 

CHjSOjHN^CCXH 


123 


NH CjHj 


CHjCH 2 


H 


HQjC COjH 


124 


/Vv 
NH CzH, 


CH2CH2 


H 


1 N-' 
H 2 NOC CO^H 


125 


NH CjH, 


ch^Hj 


11 


! N-* 


126 


NH C^H, 


CHjCHj 


H 


1 qJs O 

1 N-' 

^COjEI 


127 


NH CjH, 


CHjCH2 


H 


1 N— 

^_CO,H 


128 


NH C2H3 


CHjCHj 


H 


1 N— ' 
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Table 1. (continued) 



compounc 
No. 


R 1 

o 


A 


R 3 


n W-Y 


138 




CHjOfe 


H 


2 oJs £> 0 -0 

^COjH 




NH C,H 3 






139 


NH CjH, 


CHjCH 2 


H 




140 


NH C*H 5 


CHjCH^ 


H 


■ 

1 N- 7 
^OH 


141 


NH CjH, 


CH2CH2 


H 


OH 


142 


NH CjH s 


CHjCH2 


H 


1 v 

^NHCH, 


143 


h^Y^n 

NH C2H 5 


CHjCH, 


H 


oJ X) 

1 o-< 


144 


H 2 Ny*vA N ^ 
NH C2H, 


CHjCHt 


H 
n 


, °\y 
' °^ 

H 2 N CH 3 


145 


NH CjH, 


CHjCHj 


H 


1 N 

H 2 N CH, 


146 


NH C2H5 


CHjCHj 


H 


/-NHSOjCH, 
H3C 



WO 97/45424 



PCT/KR97/00100 



Table 1. (continued) 



compourw 

No. 


1 «d- 


A 


R 3 n W-Y 


147 


NH C2H5 


CHjCHj 


h , 

H;N cO,El 


148 


NH C1H5 


CH2CH2 


H 1 N-' 

HjN CONH, 


149 


NH C2H) 


CHjCHj 


Hi N-* 

HjN CQjH 


ISO 


NH 


CHjCHj 


" J N^ 

CHjSOjHtf COjH 


151 


H 2 N r £X)~ 
NH CjH} 


CH,CH 2 


H.N OH 


1S2 


NH C,H, 


CHjCHj 


H 1 N-' 

n 

HjN ^CQ,H 


153 


NH C,H 5 


CHjCH 2 


H,N CQzH 


154 


NH p2Hj 


CHjCH, 


H , ^ 

CHjSOjHN COjH 
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compounc 

VI— 

NO. 


1 R^rL 


A 


R 3 


n W - Y 


155 


NH V2H5 


CHjCH 2 


H 


1 N-' 


156 


NH OjH, 


CHjCHj 


H 


1 N-* 








HjC NHj 


157 


NH C,H 5 


CH^CB; 


H 


I N- 7 

O-CCHj 
^-^ 
NH 2 


158 


HzN^XX^ 

NH V *2 C1 5 


CHjCH, 


H 


1 N— ' 

NHSO,CH, 


159 




CHjCH, 


H 


o-Qnh, 

CO^El 


160 


NH C2H5 


CHjCHj 


H 


1 N-^ 

O-^NH, 

CONH2 


161 


NH Cyis 


CHjCHj 


H 


O-^NH, 
COjH 


162 


NH C,H, 


CH2CH2 


H 


oV) 

I N-' 

OH^NHSQiCHj 

CONH7 
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Table 1. (continued) 



5 


com pour* 
No. 


1 


A 


R 3 


n W-Y 




I 

163 


NH CjH 3 


CHjCHj 


H 


O-K^NHSO^H, 
COjH 


10 


164 


NH C2H5 


CHzCH, 


H 


N— 

°\ 

V-COjH 


15 


165 


| NH CjHs 


CHjCH, 


H 


oV) 

CO.H 


20 


166 


HzN^JsJQ- 
NH CjHj 


CH2CH2 


H 


^NH^ 


167 


NH 


CH>CH2 


H 


hn_) 


25 


168 


NH P,H 5 


CH2CH2 


H 


HN-' 




169 


H 2 N Y XX)^ 
NH C2H5 


CH^H, 


H 


> N— ' 

°^ 

^■NH 




170 


NH CH, 


CHjCHj 


H 





35 
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Table 1. (continued) 



cornpounc 
No. 


1 R-nfl- 


A 


R 3 


HI V 

W- Y 


171 


NH CjHi 


CHjCH2 


H I 


OK 
CHj 


172 


NH *-2«J 


CH2CH1 


4 -CH^COjH 1 


N— ' 


173 


NH P,H 5 


CHjCHj 


H 1 




174 


NH CjHj 


CH>CHj 


H 1 


N— ' 

^COjEt 


175 


NH CjH* 


CH2CH2 


H 1 


oV^ 

N— ' 

o-< 


176 


NH CjH 5 


CHjCHz 


H 1 


N-' 
CQjEt 


177 


NH C*H 5 


CHjCHj 


H | 


O^ 
N— 

°^ 

CO^H 


178 


NH Q,H 5 


CHjCHj 


H 1 


SH 
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compound 
No. 


1 


A 


R 3 n 


W-Y 


179 


NH C^H 5 


CH2CH2 


H I 


OH 


180 


NH CjH, 


CHjCH2 


H | 


OH i 


181 


NH C.H3 


CJtCHz 


H I 


^OH 


182 


NH C,H, 




H 1 




tin 
183 


NH CH, 


CHjCHj 


H I 


w 

SOjCHj 


184 


fYs- 

NH CiH 5 


CHjCHj 


H | 


' 7 1 

N- 
SQ^CHj 


185 


H^N^Js^X/""" 
NH CjH* 


CHaCHj 


4 -CH^H 1 


SSOjCH, 


186 


NH C^H r 


CHjCH, 


H 1 


< 

COjEt 


187 


NH PzHj 


CHjCHj 


H l 


CONH2 
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Table 1. (continued) 



compounc 
No. 


R 2 

1 0 


A 


R 3 


n W.Y j 


188 


NH Q*H 5 


CHjCH 2 


H 


;w 

f 0 

COjH 


189 


NH CzH, 


CHjCHj 


H 


1 

1 oV) 

HN^J 


190 


NH Q»H, 


CHjCH, 


H 


1 X 5 

COjEl 1 


191 


NH P,Hj 


CH2CH2 


H 


J 


192 


NH CjHj 


CHjCHj 


H 


COjMe | 


193 


NH ^H, 


CHzCHj 


H 


JL 

Cp,H 


194 


ikn jOtv 

NH Q2H5 


CH^CHj 


H 


1 


195 


NH CjHj 


CHjCH 2 


H 


k-NH j 


196 


NH C2H5 


CHjCHj 


H 


1 0 *Cn^) 

CQjEt 
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Table 1. (continued) 



compouni 

No. 




A 


R 3 


n W-Y j 


197 


NH C,Hj 


CHjCHj 


H 


COjH 


198 


NH CjH, 


CHjCH, 


H 


COsEl 


199 


NH CjH, 


CHjCHj 


H 


COM 1 


200 


NH CjH, 


CHXHj 


H 


J 

° V 

HjN 


201 


^Y^Jn 

NH CjH, 


CH^Hj 


H 


0 V> 

HN 


202 


NH C,H 5 


CHjCHj 


H 


0 V 

HN 


203 


NH C^H 5 


CHjCH 2 


u 
n 


CHjSOiHN 


204 


NH CjH, 


CH J CH l 


H 


CHjCOHN 


205 


NH CjH, 


CHjCH! 


H 


oJ X) 

CHjSO^HN^^ 
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Table 1. (continued) 



compouiK 

No. 


i R 2 

o 


A 


R 3 


n W-Y 


206 


NH CjH 5 


CHjCH. 


H 


1 hnO 

^COkEl 


207 


NH C,H, 


CHXH 


H 


1 HN-U 

I 

CO^H 


208 


NH CjH, 


CHjCHj 


H 


HN-' 


209 


NH C,H, 


CHjCHj 


H 


* N- 
< 

CQjH 


210 


NH CjHj 


CHjCHj 


H 


J 


211 


NH CjH, 


CHjCHj 


H 


COjH 


212 


NH C,H 5 


CHjCHj 


H 


< 

COjH 


213 


NH CiHj 


CHjCHj 


H 


• oJ K> 

CO>H 


214 


NH CH3 


CHjCHj 


H 
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Table 1. (continued) 



compouni 
No. 




A 


R 3 


» W-Y 




NH CjH 3 


CHjCH, 


H 




216 


NH C.Hj 


CHjCHz 


H 


2 °voo 

COiH 


217 


NH CjHj 


CHjCH, 


H 


r »0 j 
COjH 


218 


NH C,H, 


CHjCH; 


H 


J _ 

CO^H 


219 


NH P,H, 


CH2CH2 


H 


COjH 


220 


NH H 


CHXH. 


H 


1 

N— ' i 








< 

COjH 


221 


NH COCH, 


CH^CHj 


If 


o-V> 

1 N— ' 

< 

CO,H 


222 




CH2CK2 


H 


1 N-' 

CHj [ 


223 


NH ^cO.Et 


CHjCHj 


H 
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Table 1. (continued) 



5 


compounc 
No. 


R 1 


A 


R 3 


n W-Y 




224 


1411 ^CONH, 


CHjCH 2 


H 


o*S^> 

1 V 

CH 3 


10 


225 


NH ^COjH 


CHjCH; 


H 


o-< 

CH, 


15 


226 


NH ^COjH 


CHXHj 


H 


1 

HjCO^ N 




227 


NH ^COjH 


CH2CH2 


H 


1 

oV) 

< 

CO,H 


20 


228 


NH '^OH 


CHjCHj 


H 


1 N-* 

( 

COjH 




229 


NH k^NHj 


CHjCH> 


H 


1 N-* 
< 

COjH 


25 




NH SOjCHj 


CH2CH2 


H 


1 N— ' 

< 

CQ,H 


30 


231 


NH CjH 3 


CH2CH2 


H 


1 N-' 

< 

COjH 




232 


OH 

NH CjHs 


CHjCHj 


H 


oV) 

1 N- / 
CO,H 
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Table 1. (continued) 



compound 
No. 




A 


R 3 


W-Y 


233 


OCR 
NH C,H, 


CHjCH, 


H ! 


° V 
< 

CCXH 


234 


a 

NH C,H 5 


CH2CH2 


H 1 


1 

oV) 

N- 7 

< 








COjH 


235 


COjH 
NH CjH, 


CHjCH, 


H i 


1 

oV) 
o-( 

CH, 


236 


/~CO.Et 
NH CjHj 


CHjCHj 


H t 


1 

oV) 

CH, 


237 


.-CONHj 
NH C*H 5 


CHjCHj 


H 1 


1 

( 

COjH 


238 


-COfcH 
NH ^ 


CH2CH2 


H 1 


o-< 

CH, 


239 


r-COjH 

h^ jCtv- 

NH C2H 5 


CBjCHj 


H 1 


oJv O 


240 


^cq,H 

NH CjHj 


CHjCHj 


H 1 


N-' 

( 

COjH 


241 


-CHjOH 

^Ny^^N 
NH CjH, 


CH2CH2 


H 1 


N-^ 

< 

COjH 
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Table 1. (continued) 



5 


compounc 

No. 




A 


R 3 


n W-Y 




242 


NH 

CH, 


CHjCH, 


H 


I N— ' 
( 

Cp,Et 


1A 


243 


NH 

^ ay 


CH2QII2 


h 


1 

( 

CQtEl 


15 


244 


NH 


CHjCHj 


H 




245 


NH 


CHjCHz 


H 


■ 

1 N— ' 
< 

COiEt 


20 


246 


NH 


CHjCHj 


H 


' „jjO 




247 


H 2 N Y XXX 
NH 


CHjCHj 


H 


■ °^ 

< 

CQ^Ef 


25 


248 


NH 


CH2CH2 


H 


■ JX) 


30 


249 


NH 


HC-CH 


H 


' oJuO 




250 


NH 


CHjCHj 


H 


< 

COjEl 



35 
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Table 1. (continued) 



compouiK 
No. 




A 


K 


n W- Y 


251 


NH 


CHjCHj 


H 


1 

( 

CpzEl 


252 


NH 


CH2CH1 


H 


< 

COjEt 


253 


1 NH 


CHjCHj 


H 


• „JuO 


254 


NH 


CHjCHj 


H 


! N-/ 
CO^H 


255 


OCH, 

H 2 N Y A^ S > ~ 
NH 


CHjCH, 


H 




256 j 


nh a 


CHfiH, 


H 


° V> 
< 

OOjH 


257 j 


NH El 


CHjCHj 


H 


< 

COjH 


258 


NH CHj 


CHjCH, 


H 


■ 

CH3HNOC 


259 


NH Et 


CHzCHj 


H 


( 

COjH 
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Table 1. (continued) 



compount 
No. 


1 ^ 


A 


R 3 


n W-Y 


260 


ho-n^JCQ^ 

NH> El 


CHjCHj 


H 




261 


NH, Et 


CHjCHj 


H 


1 

< 

CO^Et 


262 


NHj Et 


CHjCHj 


H 


1 

< 

COjH 


263 


NH 2 Et 


CHjCHj 


H 


oV) 

1 N— ' 

( 

CO,Et 


264 


NH2 Et 


CH2CH2 


H 


1 N-' 

( 

COjEt 


265 


O NHj Et 


CHjCH, 


H 


1 N^ 

( 

COjEt 


266 


O NHj Et 


CHjCHj 


H 


■ „juO 


267 


O NHj Et 


CHiCHj 


H 


COjEt 


268 


CiH^yNyXJn^ 

O NHj Et 


CHjCH2 


H 


<X*H 
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Table 1. (continued X 



compounc 
No. 




A 


R 


n W-Y 


269 


O NH, Et 


CHjCHj 


H 


COjEt 


no 


O NH 2 Er 


CH2CH2 


H 


. 0 V 

< 

COjE) 


271 


O hfHj Et 


CHjCHj 


H 


0 V 
< 

COsH 


272 


CbC^O Y N Y jCXN S " 
O NH, El 


CHjCHj 


H 


< 

COjEl 


273 


O NH, El 


CHjCHz 


H 


0 V 

< 

CO,El 


274 


? <KS O NHj Et 


CHjCH, 


H 


1 0 V 

< 

COjH 




C^cA^ O NH, E« 


CH2CH 2 


H 


1 0 v 

< 

COjH 


276 


CH Jy O y O y N^X)Q^ 
O CH,0 NH 2 El 


CHjCHj 


H 


< 

COjH 


277 


CHj 0 NHj Et 


CHjCHj 


H 


< 

COfH 
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Specific examples of the paticularly preferred compound of formula 
(I) according to the present invention are as follows: 

3-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethylJpyiTohdin-2-yl]methyl]- 
ben zo[b] thiophene - 2 - carboxamide, 

3-[[(S)-2-[2-(6-amidmo-l-methyUndoI-2-yl)ethyUpyrrolidin-2-yl)ine^ 
benzo W thiophene - 2 carboxamide, 

1- ethyl-2-[2-[(S)-l-[2-(3-chlorophenyl)acetyl]pyrroKdin-2-yl]ethyI]indole 
-6-carboxamidine, 

2- [2-t(S)-2-t2-(6-aimdino-l-ethylindol-2-yl)emyl]pyrrolimnyI]-2 
-yUbenzoic acid, 

l-ethyl-2-[2-[(S)-l-(2-cyclopentyl-2-phenylacetyl)pyrioUdin-2-yl]ethyl]- 
indoIe-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-((R)-2-memylsulfonylairuno-2-phenylacetyl)pyrroli- 
din-2-yl]emyl]indole-6-carboxamidine, 

ethyl 2-[[(R)-2-[2-[(S)-2-[2-(6-airadmo-l-ethylindol-2-yl)ethy0p^ 
dinyl] -2-oxo- l-phenyl]ethyl]amino]acetate, 

1- ethyl-2-[2-[(S)-l-[(R)-2-(carbamoylmethylammo)-2-phenylacetylb 
lidin-2-yl]ethyl]indole-6-carboxamidine, 

2- [t(R)-2-[2-[(S)-2-[2-(6-amidmo-l-ethylindol-2-yl)ethylWoHdinyU 
-oxo-l-phenylethylIamino]acetic acid, 

l-ethyl-2-t2-[(S)-l-(2-cycloi)entylacetyl)pyrroU(iin-2-yl]ethyl]indole-6- 
carboxamidine, 

ethyl 3-[(S)-2-[2-(6-amidino-l-ethylmdol-2-yl)ethyl)pyrroKdinyl]-2-cyc- 
lopentyI-3-oxopropanoate, 

l-ethyl-2-[2-[(S)-l-(2-cyclohexylacetyl)pyrroUdin-2-yl]emyl]indole-6- 
carboxamidine, 

l-ethyl-2-[2-[(S)-l-(2-cyclopropylammoacetyl)pyrrolidin-2-yl]ethyl]indole 
-6 - carboxamidine, 

1- ethyl-2-t2-[(S)-l-[2-[cycIopropyl(methylsulfonyl)ammo]acetylbvTroU 
-2-yl]ethyl]indole-6-carboxamidine, 

ethyl 2-[[2-[(S)-2-[2-(6-anudmo-l-emylindoI-2-yl)ethyapyrrolidinyl]-2- 
oxoethyl]cyclopropylamino]acetate, 

ethyl 2-£[2-[(S)-2-[2-(6-anudir«)-l-ethyl m dol-2-yl)ethyUpyrroU^^ 
methyl-2-oxoethyl]cydopn>pylamino]acetate, 

2- [[2-[(S)-2-[2-(6-amidmo-l-emyl m dol-2-yl)emyl]pyrrolidiny0-l-methyI 
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-2-oxoethyl]cyclopropyIamino]acetic acid, 

ethyl 4-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]py^Udinyl]-2-cyc- 
lopropylamino-4-oxobutanoate, 

4-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]pyirolidinyl]-3-cyclopn)- 
pylamino-4-oxobutanoic arid, 

1- ethyl-2-[2-[(S)-l-((R)-pynToUdin-2-ylcarbonyl)pyrrolidin-2-yUethyl]- 
indole-6-carboxamidine, 

ethyl 2-[(R)-2-[[(S)-2-[2-(6-airidino-l-methyIindol-2-yi)ethyl]pyrrolidi- 
nyl]carbonyl]pyrrolidinyl]acetate, 

ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]pyiroKdinyl] 
-carbonyl]pyrrolidinyl]acetate, 

2- [(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]pyiTolidinyl]carbo 
-nyl]pyrrolidinyl]acetic add, 

2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]-(S)-4-methyl- 
pyrrolidinyl)carbonyl]pyrrolidinyl]acetic arid, 

ethyl-2-[(R)-2-r[(S)-2-[2-<6-airi^^ 

-carbonyl]pyrrolidinyl]propionate, 

ethyl-2-[(R)-2-[r(S)-2-[2-(6-amirino-l-ethyhndol-2-yl)ethyl]pyrrolidinyfl 
-carbonyl]pyrrolidinyl)butanoate, 

ethyl-2-[(R)-2-[[(S)-2-[2-(6-airidino-l-ethylindol-2-yl)ethyl]pyrn)Hd^ 
-carbonyl]pyrrolidinyl]-2-phenylacetate > 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(cari>amoylmethyl)pyrrohdin-2-yl]carbonyl]- 
pyrrolidin-2-yl]ethyUindole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-ff(R)-l-[(N-cydopropylcarbamoyl)methyl]pyrroUdin-2 

-yl]carbonyl]pyrToUdin-2-yl]ethyl]indole-6-carboxamidine, 

ethyl <S)-2-[2-[(R)-2-[£(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl] P yr- 

roUdinyJ]caiix)nyUpyrroKdinyl]acetylainino]pn)panoate, 

1- ethyl-2-[2-[(S)-l-ff(R)-l-(l-carbamoyl-3-hydroxypropyl)pyiTDlidin-2- 
yl]carbonylbyiroKdin-2-yUethylJindrie-6-carboxamidine, 

2- [(R)-2-[[(S)-2-[2-(6-anudino-l-ethyUndol-2-yl)ethyl]pyrroUdinyl]car- 
bonyl]pyrroUdinyl]-4-hydroxybutanoic arid, 

l-[(R)-2-K(S)-2-[2-(6-aniidino-l-ethyhraiol-2-yl)ethyl]pyrTOlidinyl]c^ 
bonyl]pyrroKdinyl]ethane-l^-dicaTboxyKc arid, 

l-ethyl-2-[2-[(S)-l-[[l-{2-oxo-3-oxolanyl)pyrroUdin-2-yl]carbonyl]pyrn> 
-Iidin-2-yl]ethyl]indole-6-carboxamidine, 
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ethyl 4-[(R)-2-[[(S)-2-[2H6-amidino-l-ethylindol-2-yl)ethyl]pyrTolidinyl] 
-carbonyl]pyrrolidinyl]butanoate, 

4- [(R)-2-[t(S)-2-[2-(6-a m idino-l-ethylindol-2-yl)ethyl]py^Udinyl]^^ 
-nyl]pym>]idinyl]butanoic acid, 

ethyl 5-[{R)-2-[[<S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]pyrrolidinyl] 
-carbonyUpyrrolidinyUpentanoate, 

5 - KR>-2-[[<S)-2-[2-(6-amidino-l-e^ 
-nyl]pymolidinyl]pentanoic acid, 

ethyl 6-[(R)-2-K<S)-2-[2-(6-anudino^^ 
-carbonyl]pyrrolidinyl]hexanoate, 

6- [(R)-2-[[(S)-2-[2-(6-ainidino-l-ethylindol-2-yl)ethyl]pyrroUdinyl]carbo 
-nyHpyrrolidinyllhexanoic acid, 

l-ethyl-2-[2-[(S)-l-[[<R)-l-[2-<methyl^^ 
-nyl]pyirolidin-2-yl]ethyl]indole-6-carboxainidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-((S)-2-aminopropanoyl)pyrrolidin-2-yI](^bo 
-nyI]-pym>Kdin-2-yl]ethyl]indole-6-carijoxamidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(2-aminobutanoyl)pyrrolidin-2-yl]carbonyl]- 
pyrrolidin-2-yl]ethyl]indole-6-carboxamidine, 

l-ethyl^-K-KSJ-l-aCRJ-l-CCSJ^-amino-S-methylbutanoylJpyrrolidin^ 
-yl]carbonyl]pyrrolidin-2-yl]ethyl)indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-[(S)-2-(methanesulfonylamino)pn)panoyiteyr- 

rohdin-2-yl]<^bonyl]pyrroBdin-2-yl]ethyl]indole-6-carboxainidine, 

ethyl 4-r(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]pyrToUdinyll 
- carbony Upyrrolidiny 1] - ( S) -3-amino -4 -oxobutanoate, 

l-ethyl-2-[2-[(S)-l-n(R)-l-((S)-2-anuno-3-carbamoyIpn>i)anoyl)py™h- 
din-2-yl]caiix>nyUpyrrofidin-2-yl]ethyI]indole-6-carboxamidin^ 

4-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yI)ethyl]pyrroHdinyl]carbo 
-nyUpyrTOUdinyl]-(S)-3-amino-4-oxobutanoic acid, 

l-ethyl-2-[2-[((S)-l-[[(R)-l-(3-airiinopropanoyl)pyrrolidin-2-yl]carbonyl] 
-pyrrolidin-2-yl]ethyllindole-6-carboxaiiiidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-amino-2-methylpropanoyl)pyrroHdn-2-yl] 
-carbonyl]pyrrohdin-2-yl]ethyl]indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-t[(R)-l-(3-aminobutanoyl)pym>Bdin-2-yl]carbonyl]- 
pyTToUdin-2-ylfethyl]indole-6-carboxanudine, 

l-eU 1 yl-2-[2-[(S)-l-[t(R)-l-[3-[(metbanesulfonyl)ainino]propanoyl]pyTTO 
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Udin-2-yI]carbonyl)pyn-oHdin-2-yI]ethyl]indole-6-carboxaniidine, 

ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyUpyrroHdinyl] 

-carbonyl]pyrroUdinyl]-(S)-2-ainino-4-oxobutanoate, 

l-ethyl-2-[2-[(S)-l-t[(R)-l-((S)-3-amino-3-carbamoylp ro panoyl)pyr TO li- 
din-2-yl]cari)onyl]pyrroUdin-2-yl]ethylBndole-6-carboxamidine, 

4-[(R)-2-[[(S)-2-[2-(6-anudino-l-ethyhndol-2-yl)ethyl]pyrroUdinyUcarte 
-nyI]pyrrolidinyl]-(S)-2-amino-4-oxobutanoic acid, 

l-ethyl-2-[2-[(S)-l-t[l-[(R)-l-[3-carbamoyl-(S)-3-[(methanesiilfonyl)- 

amino]propanoyl]pyrToUdin-2-yl]carbonyI]pym)lidin-2-yl]ethyl]in^ 
carboxamidine, 

4-[<R)-2-[[(S)-2-[2-(6-a™dino-l-etM^^ 

-nyUpyirolidinyl]-(S)-2-[(methanesulfony])amino]-4-oxobutanoic acid, 
l-ethyI-2-[2-[(S)-l-[[(R)-l-(4-anunobutanoyl)pyrrolidin-2-yl]caibonyl]- 
pyrrolidin-2-yI]ethyl]indole-6-carboxamidine, 
l-ethyl-2-[2-[(S)-l-[[(R)-l-[(2-pip^^ 

-nyl)pyrrolidin-2-yl]ethyl]indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-0;(R)-l-(3-piperidinylcarbonyl)pyrrolidin-2-yl]carbo- 
nyUpyrrolidin-2-yl]ethyl]indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-t[(R)-l-[(4-piperidinyl)carbonyl]pmoli£iin-2-yl]carbo 
-nyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine, 

l-methyl-2-[2-[(S)-l-[((R)-l-ac«tylpyrn)lidin-2-yl)carbonyUpyrTolidin-2 
yl]ethyl]indolfe-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[((R)-l-acetylpyiroUdin-2-yl)carbonyl]pym>Kdm^ 
yl]ethyl]indole-6-carboxainidine, 

l-ethyl-2-[2-[(S)-l-[£(R)-l-(2-propylpentanoyl)pyiToUdin-2-yl]carbonyI] 
-pyrrolidin-2-yl]ethy]]indole-6-carboxainidine, 

ethyl 3-[(R)-2-[[(S)-2-[2-(6-anudino-l-ethyUndol-2-yl)ethyl]pyiToKdinyU 
-carbonyl]pyrn)lidinyl]-3-oxo-propanoate, 

l-ethyl-2-C2-[(S)-l-[[(R)-l-(2-carbamoylacetyl)pyiroUdin-2-yl]carbonyn 

-pyiroUdto-2-yl]ethyUindole-6-carboxamidine, 

ethyl 4-[<R)-2-[[(S)-2-[2M6-ainidino-l-e^ 

- carbo nyl]pyrrolidinyl] -4 - oxobutanoate, 

4-KR>-2-[[(S)-2-[2-(6-amiclino-l-eth^^ 

-nyI]pyrrolidinyl]-4-oxobutanoic acid, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-hydroxybutanoyl)pyrrolidin-2-yl]carbonyU 
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-pyrrolidin-2-yl]ethyIlindole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[((R)-l-pn)p-2-enoylpyrrolidin-2-yl)carbonyI]py,To- 
lidin-2-yl]ethyI)indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(methanesulfonyl)pyrn)Udin-2-yUcarbonyl]- 
pyirolidin-2-yl]ethyllindo]e-6-carboxamidine, 

l-ethyI-2-[2-[(S)-l-H(R)-l-(carbamoylmethyl)-5-oxopyiToUdin-2-yI]car- 
bonyl]pyrroHdin-2-yflethyDindo]e-6-cart)oxamidine, 

methyl-2-[2-£[(S)-2-[2-(6- a nudino-l-ethylindol-2-yl)ethyl]pyr ro IidinyU- 
carbonylJpiperidinyUaeetate, 

1- ethyl-2-[2-[(S)-l-[(3-piperidinyl)carbonyUpyiTolidin-2-yl]ethyI]indole-6 
-carboxamidine, 

ethyl l-[2-[(S)-2-[2-(6-amidino-l-ethyUndol-2-yl)ethyUpyrroKdinyl]-2- 
oxoethyl]pyrrob*dme-2-carboxylate, 

ethyl 2-[2-[2-[(S)-l-[((R)-l-acetylpyirohdin-2-yl)cartx)nyl]pyrn)Udin-2- 
yl]ethyl]-6-amidinoindolyl]acetate, 

2- [2-[(S)-l-[((R)-l-acetylpyiroUdin-2-yl)carix)nyl]pym>lidin-2-yl]ethyl]- 
1 - (carbamoylmethy l)indole-6-carboxamidine, and 

6-[2-[(S)-l-(2-phenylacetyl)pym)Iidin-2-yl]ethyl]naphthalene-2-carbox- 
amidine. 



The compound of formula (I) according to the present invention 
can form its pharmaceutcially acceptable salt. Such pharmaceutically 
acceptable salts include acid addition salts produced by acid containing 
phannaceutically acceptable anion which can form a non-toxic salt, for 
example, an inorganic acid such as hydrochloric add, sulfuric acid, nitric 
acid, phosphoric acid, hydrobromic acid, hydroiodic acid, etc., an organic 
carbonic acid such as tartaric acid, formic acid, citric acid, acetic add, 
trichloroacetic add or trifluoroacetc add, gluconic acid, benzdc acid, 
lactic add, fumaric add, maldc add, etc., or sulfonic add such as 
methansulfonic add, benzenesulfonic acid, p-toluenesulfonic add, naph- 
thalenesulfonic add, etc. 



The purpose of the present invention is also to provide a process 
for preparation of the compound of formula (I). 
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According to the method of the present invention, the compound 
of formula (I) and its salts can be prepared by a process wherein: 
(a) an amino-pro tec ting group of a compound of formula (V): 




(V) 



Co 

wherein , R*, R 3, A and n are defined as in formula 

(I) and Q represents an amino-protecting group, is removed to obtain 
a compound of formula (IV): 




(IV) 




wherein , n * t R3, A and n are defined as in formula 

(I); 

(b) the nitrile compound of formula (IV) thereby obtained is reacted with 
a compound of formula (VI): 

Y — W D (VI) 



wherein Y and W are defined as in formula (I) and D represents 
hydroxy or halogen, to obtain a compound of formula (III): 
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15 



20 



W — Y 



™ , R*, R 3 a y 



wherein ^ , R 2 , R 3 , A, Y, W and n are defined as in 

10 formula (I); 

(c) the compound of formula (HI) is reacted with an alcohol compound of 
formula (VII): 



R'OH (VII) 

wherein R 1 is defined as in formula (I), in the presence of a hydrogen 
halide to obtain a compound of formula (II): 




OD 




» wherein , R 2 , R 3 , A, Y, W and n are defined 



as in 



formula (I) and R a is a group of formula oh Q r or 1 

30 wherein R l is defined as in formula (I); and 

(d) the compound of formula (II) is reacted with ammonia. 



35 



According to the method of the present invention, in step (a) the 
amino-protecting group Q is removed from the compound of formula (V) 
to produce the compound of formula (IV), 
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In the compound of formula (V), a suitable amino-protecting group 
includes conventional groups for protecting amino radical, particularly, 
acyl such as carbamoyl, aliphatic acyl, aromatic acyl, heterocyclic acyl 
and aliphatic acyl substituted with aromatic group or heterocyclic group 
which are derived from carboxylic, carbonic, sulfonic and carbamic acids. 
For example, lower alkanoyl, lower alkylsulfonyl, carbamoyl, N-alkyl- 
carbamoyl, lower alkoxycarbonyl, lower alkenyloxycarbonyl, alkenoyl, 
aroyl, arenesulfonyl, aralkanoyl, aralkoxycarbonyl, aryloxyalkanoyl, etc 
may be mentioned. Particularly preferred amino-protecting group is 
t-butoxycarbonyl or benzyloxycarbonyl. 

The reaction for removing amino-protecting group of step (a) can 
be carried out by a conventional method, for example, hydrolysis in the 
presence of an acid (e.g. an organic acid such as formic acid, acetic acid, 
propionic acid, trifluoroacetic acid, benzenesulfonic acid or an inorganic 
acid such as hydrochloric acid, sulfuric acid, phosphoric acid, etc.) or a 
base (e.g. a hydroxide, hydride, carbonate or bicarbonate of alkali metal 
or alkaline earth metal such as sodium hydroxide, potassium hydroxide, 
sodium hydride, sodium carbonate, potassium carbonate, sodium 
bicarbonate, etc.), reduction by using a combination of a metal (e.g. zinc) 
or a chrome compound (e.g. chromous chloride) and an organic or 
inorganic acid (e.g. acetic acid, propionic acid, sulfuric acid, phosphoric 
acid, etc.) or by using hydrogen in the presence of a catalyst (e.g. a 
metallic catalyst such as palladium, platinum, nickel, etc.), and the like. 

In any case, the reaction can generally be carried out in the 
presence of a solvent which does not adversely influence the reaction. 
Examples of the solvent which can preferably be used include water, 
dichloromethane, alcohols such as methanol, ethanol, etc., tetrahydro- 
furan, 1,4-dioxane, acetone, or a mixture thereof. The reaction 
temperature is not critical and the reaction is usually carried out under 
from cooling to heating, preferably at 0"C to 30 "C. 

In the reaction of step (b), the nitrile compound (IV) produced in 
step (a) is reacted with the compound of formula (VI) to produce the 
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compound of formula (HI). The reaction of the compound of formula 
(IV) with the compound of formula (VI) can preferably carried out in the 
presence of a raction-inert solvent. The solvent which can preferably 
be used for this purpose includes acetone, 1,4-dioxane, acetonitrile, 
chloroform, dicbJoromethane, hexamethylphosphoramide, dichloroethane, 
tetrahydrofuran, ethyl acetate, dimethylsulfoxide, N^-dimethylformamide, 
pyridine, or a mixture thereof. 

If necessary, the reaction of step (b) can be carried out in the 
presence of an acid acceptor. The acid acceptor which can preferably 
be used for this purpose includes an inorganic base, for example, 
hydroxide, carbonate or bicarbonate of an alkali metal or an alkaline earth 
metal such as sodium hydroxide, potassium hydroxide, sodium carbonate, 
potassium carbonate, magnesium carbonate, sodium bicarbonate, etc. or an 
organic base, for example, triethylamine, trimethylamine, pyridine, N,N- 
diisopropylethylamine, etc. Particularly, triethylamine or N,N-diisoproyI- 
ethylamine is most preferably used as the acid acceptor. 

The reaction of step (b) can, if appropriate, be carried out in the 
presence of a condensing agent. The condensing agent which can 
preferably be used includes a carbodiimide compound such as N,N- 
diethylcarbodiimide, l-(3-dimethylaminopropyl)-3-emylcarbomimide hyd- 
rochloride, N,N-dicyclohexykarbodiimide, etc. 

Although the reaction temperature and time are not critical, the 
reaction is usually carried out under from cooling to heating for 2 to 24 
hours, preferably at 0"C to 70t for 4 to 15 hours. 

Thereafter, in step (c), the compound of formula (HI) produced in 
step (b) is reacted with the alcohol compound of formula (VII) in the 
presence of hydrogen halide to produce the compound of formula (II). 
In this reaction, hydrogen chloride, hydrogen bromide, etc. can be used as 
hydrogen halide, with hydrogen chloride (HC1) being particularly 
preferably used. In this reaction, when the alcohol compound of formula 
(VH) is employed in an excessive amount, it can also be used as a 
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solvent If appropriate, this reaction may also be carried out in the 
presence of a reaction-inert solvent such as chloroform, dichloromethane, 
benzene, diethyl ether, etc. Although the reaction temperature and time 
are not critical, the reaction is usually carried out under from cooling to 
heating for 2 to 48 hours, preferably at 0"C to 30t for 12 to 24 hours. 

In step (d), the compound of formula (ID) produced in step (c) is 
reacted with ammonia to produce the desired compound of formula (I). 
This reaction is usually carried out in a solvent, for example, Ci-C 4 
alcohol such as ethanol, propanol, etc., aliphatic ether such as diethyl 
ether, etc., halogenated hydrocarbon such as chloroform, etc., aprotic 
solvent such as benzene, etc., N.N-dimethylformamide, dimethylsulfoxide, 
etc., or a mixture thereof. Particularly, C,-C, alcohol solvent such as 
ethanol is preferably used. Although the reaction temperature and time 
in this reaction are not critical, the reaction of step (d) is usually carried 
out under from cooling to heating for 2 to 72 hours, preferably at 0"C to 
30 X: for 20 to 40 hours. 

The compound of formula (I) prepared by the above method 
according to the present invention can be converted into a salt as 
mentioned above according to a conventional manner. The compound of 
formua (I) and its salts thereby produced can be separated and purified 
by a conventions work-up procedure, for example, column chromato- 
graphy, recrystallization, etc. 

All the compound of formula (V) used as the starting material and 
the compounds of formulas (II), (HI) and (IV) produced as the 
intermediates in the method for preparation of the compound of formula 
(I) according to the present invention are novel compounds and therefore, 
encompassed within the scope of the present invention. The compound 
of formula (V) used as the starting material in the method of the present 
invention can be prepared by the two method as shown in the following 
reaction scheme. 
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L represents hydrogen, alkyl, alkoxycarbonyl or alkoxycarbonylalkyl and 

in formula (5) two L groups may be same or different; 
E represents hydrogen or lower alkyl; 
Q represents an amino-pro tec ting group; 
X represents halogen; and 
v denotes an integer of 0 to 2. 



The present invention also relates to a thrombin inhibitor 
composition which contains as an active component a therapeutically 
effective amount of the compound of formula (I) or its phannaceutically 
acceptable salt together with phannaceutically acceptable carriers. The 
composition of the present invention exhibits potent thrombin inhibitory 
activity and can therefore be used as an agent for prevention and 
treatment of thrombosis. 



The compound of formula (I) according to the present invention is 
preferable since it is effective even when orally administered. 

For clinical purposes, an effective daily dosage of the compound 
according to the present invention may generally be in the range of 0.1 
to 30mg per kg of body weight, and preferably in the range of 0.5 to lOmg 
per kg of body weight. A dosage suitable for an individual subject can 
appropriately be determined by a specialist depending on a kind of the 
compound of formula (I) to be applied, weight, sex, health and nutritional 
condition of the patient, time and method of administration, excretion 
rates, a kind of medicines to be administered in combination with the 
compound of formula (I) and severity of disease. 

The compound of the present invention may be administered either 
orally or by injection, depending on the dosage and the therapeutic effect 
desired. 



Orally administrable solid preparations may be in the form of 
capsules, tablets, pills, powders and granules, with capsule and tablet 
preparations being preferable. The tablets and pills can preferably be 
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applied to enteric coating. The solid dosage form can be prepared by 
intimately mixing the compound of formula (I) according to the present 
invention with carriers, for example, one or more inert diluents such as 
sucrose, lactose, starch, etc., lubricants such as magnesium stearate, 
5 disintegrating agents, binders, etc. 

As mentioned above, the compositions containing the compound of 
formula (I) according to the present invention are characterized by their 
superior effect even when orally administered. These has been 

10 demonstrated through pharmacokinetic experiments using rats and dogs 
as the test animals, in which the active compound is shown to be 
retained in blood for a long time when the composition is orally 
administered. The compound of the present invention is, therefore, more 
useful than thrombin inhibitors disclosed in the prior art because it can 

15 be effectively used in the form of an oral preparation. 

The composition containing the compound of formula (I) according 
to the present invention can also be formulated in the form of an 
injectable preparation, for example, as a sterilized injectable aqueous or 

20 oily suspension using suitable dispersing agents, wetting agents or 
suspending agents. Aqueous solvents which can be used for this 
purpose include water, Ringer's solution or isotonic NaCl solution. 
Sterilized fixing oils may also be used as a solvent or suspending agent. 
Non-irritable fixing oils including mono-, di-glycerides can be used for 

25 this purpose, and fatty acids such as oleic acid may be used in injectable 
preparations. 

In addition, according to the results of experiment, it has been 
identified that the compound of formula (I) according to the present 
30 invention exhibits potent thrombin inhibitory activity without acute 
toxicity in mammals, such as rats and dogs. 



Although the present invention is specifically illustrated by the 
following examples, the present invention is not in any manner limited by 
35 these examples. 



WO 97/45424 



PCT/KR97/00100 



53 

Exa m ple 1 : Synthesis of 1-ethvi-^-r?-<( 1 s>-i-b g nrvi»vrroi?din-?!- 
vl)ethvllindole-6-carbonitrile (ComBojind T> 

a) Synthesis of 4-methyl-3-nitroben2enecarbonitrile: 

5 

In a 250ml flask, lOg of 4-methylbenzenecarbonitrile was dissolved 
in 30m« of concentrated sulfuric acid and then cooled to Ot:. 7m« of 
nitric acid mixed with 10ra« of concentrated sulfuric acid was slowly 
added thereto over one hour at -2t to 0*0. The reaction solution was 

10 poured into ice water and then stirred. The resulting precipitate was 
filtered, washed three times with water and then dried. The residue 
was purified with silica gel column chromatography [eluent: ethyl acetate/ 
n-hexane(l:3)]. The fractions containing the desired product were 
combined and then evaporated to obtain 11.2g of the title compound as a 

15 white solid. 

J H NMR(CDCl3, ppm) : 5 8.30(s, 1H), 7.80(d, 1H), 7.53(d, 1H), 2.7(s, 3H) 

b) Synthesis of ethyl 3-(4-cyano-2-nitrophenyl)-2-sodiumprop-2-enoate: 

20 

To a 500m£ flask, 2.51g of sodium and 60m« of tetrahydrofuran 
were added and 30m£ of ethanol was then added thereto. The mixture 
was stirred at room temperature until sodium was completely dissolved. 
A solution of 14.8ne of diethyl oxalate in tetrahydrofuran was slowly 

25 added thereto and the mixture was stirred for 10 minutes at room 
temperature. 16g of 4-methyl-3-nitrobenzenecarbonitrile dissolved in 
tetrahydrofuran was added thereto and the mixture was stirred for 18 
hours at room temperature. The reaction solution was evaporated and 
ether was added to the residue. The resulting precipitate was filtered, 

30 washed three times with ether and then dried to obtain 26.4g of the title 
compound as a brown solid. 

c) Synthesis of ethyl 6-cyanoindole-2-carboxylate: 



35 



26g of ethyl 3-(4-cyano-2-nitrophenyl)-2-sodiumprop-2-enoate 
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and 59.8g of Zn were introduced into a 500m* flask and 200n« of acetic 
acid was added thereto. The mixture was stirred for 2 hours at room 
temperature and then for 4 hours at 60~70"C. The reaction solution 
was evaporated, and the residue was purified with silica gel column 
5 chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The fractions 
containing the desired product were combined and then evaporated to 
obtain 4.16s of the title compound as a yellow solid. 

'H NMR(CDCl3, ppm) : S 7.82(m, 2H), 7.42<d, 1H), 7.29(s, 1H), 4.49(m, 
10 2H), 1.47(t, 3H) 

d) Synthesis of ethyl 6-cyano-l-ethylindole-2-carboxylate: 

In a 11 flask, 23.5g of ethyl 6-cyanoindole-2-carboxylate was 
15 dissolved in 300m« of dimethylformamide, and 6.6g of 60% NaH was 
slowly added thereto at 0t. 17.6me of iodoethane was then added 
thereto at -10~0"C and the mixture was stirred for 2 hours at room 
temperature. The reaction solution was cooled and, after adding ice, 
diluted with water and then extracted three times with ethyl acetate. 
20 The organic extracts were combined, dried over MgS0 4 and then 
evaporated. The residue was purified with silica gel column 

chromatography [eluent: ethyl acteate/n-hexane(l:3)l. The fractions 
containing the desired product were combined and then evaporated to 
obtain 26.2g of the title compound as a yellow solid. 

25 

*H NMR(CDCb, ppm) : 8 7.77(m, 2H), 7.34(m, 2H), 4.64(m, 2H>, 4.42(m, 
2H), 1.43(m, 6H) 

e) Synthesis of l-emyl-2-(hydroxymemyl)indole-6-carbonitrile: 

30 

In a 11 flask, 26.27g of ethyl 6-cyano-l-ethylindole-2-carboxy- 
late and 0.91g of sodium bicarbonate were dissolved with 300m£ of 
tetrahydrofuran and then cooled to 0"C. To this mixture was added Cafe 
- H z O and then slowly added NaBEU. The reaction mixture was stirred 
35 while slowly warming from 0t to room temperature with stirring. 
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After examined by TLC, ice and a catalytic amount of acetic acid were 
added thereto at Ot and the mixture was stirred. The reaction solution 
was evaporated to remove tetrahydrofuran, and the residue was diluted 
with water and extracted three times with ethyl acetate. The organic 
extracts were combined, dried over MgS0 4 and then evaporated. The 
residue was purified with silica gel column chromatography [eluent: ethyl 
acetate/n-hexane(l:2)J. The fractions containing the desired product 
were combined and then evaporated to obtain 18.2g of the title compound 
as a white solid. 

"H NMWCDCb, ppm) : S 7.63(m, 2H), 7.26(m, 1H), 6.43(s, 1H), 4.83(s, 
2H), 4.29(m, 2H), 1.41ft, 3H) 

f) Synthesis of 6-cyano-l-ethylindoIe-2-methyI triphenylphosphonium 
bromide: 

In a 500m£ flask, 18.2g of l-ethyl-2-(hydroxymethyl)indole-6- 
carbonitrile was dissolved in 200m« of dichloromethane and then cooled to 
Or. 3.45 m£ of PBr 3 was slowly added thereto, and the mixture was 
stirred for 4 hours at room temperature. dichloromethane was then 
added and the reaction mixture was washed with aqueous NazCOa 
solution, dUuted with water and then extracted three times with 
dichloromethane. The organic extracts were combined, dried over 
MgS0 4 and then evaporated to obtain 6-cyano-l-ethyl-2-bromomethyl 
indole. The resulting product was dissolved in 200m« of toluene and 
30.9g of triphenylphosphine was added thereto. The mixture was stirred 
for 10 hours at refluxing temperature and then cooled to room 
temperature. To this reaction solution was added diethyl ether, and the 
resulting precipitate was then filtered, washed several times with diethyl 
ether and dried to obtain 29g of the title compound as a pale brown solid. 

g) Synthesis of (S)-methyl pyrrolidine-2-carboxylate: 

In a 250n« flask, lOg of L-proline was dissolved in 150m£ of 
methanol, and HG1 gas was bubbled therein at Ot for 2 hours to saturate 
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the solution. The reaction solution was then stirred for 5 hours at room 
temperature and evaporated to remove the solvent, thereby obtain 11.2g 
of the title compound as a colorless oil. 

'H NMR(CDCl3, ppm) : 6 4.50<m, 1H), 3.86(s, 3H), 3.52(m, 2H), 2.48(m, 

1H), 2.20(m, 3H) 
MS : 130(M+1)\ 116 

h) Synthesis of l-tert-butyl-(S)-2-(methoxycarbonyl)pyrrolidine carboxy- 
late: 

In a 500m£ flask, 11.2g of (S)-methyl pyrrolidine -2 -carboxylate 
was dissolved in 200me of dichloromethane and 12m£ of triethylamine was 
added, and the mixture was then stirred for 5 minutes. 20.9g of 
(Boc) 2 0 dissolved in dichloromethane was added thereto at Ot, and the 
reaction mixture was stirred for 4 hours at room temperature, diluted 
with water and extracted three times with dichloromethane. The organic 
extracts were combined, dried over MgSO< and then evaporated to obtain 
19.9g of the title compound as a colorless oil. 

*H NMR(MeOH-d4, ppm) : 8 4.20(m, 1H), 3.68(s, 3H), 3.37(m, 2H), 2.22 
(m, 1H), 1.89(m, 3H), 1.41(m, 9H) 

i) Synthesis of l-tert-butyl-(S)-2-formylpyrrolidine carboxylate: 

In a 500me flask, 9.8g of l-tert-butyI-(S)-2-(methoxycarbonyl)- 
pyrrolidine carboxylate was dissolved in 200m* of toluene and 85.5m£ of 
DIBAL-H(dusobutylaluminum hydride, 1.0M in toluene) was slowly added 
over 1.5 hour while cooling to -78t. 15m* of methanol was then added 
thereto, and the mixture was stirred for 30 minutes at room temperature. 
To this solution, aqueous solution of RocheU's salt (potassium sodium 
tartrate tetrahydrate) was added, and the reaction solution was stirred for 
about one hour at room temperature and then extracted with 
dichloromethane. The organic extracts were combined, dried over 
MgSO* and evaporated. The residue was purified with silica gel column 
chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The fractions 



WO 97/45424 



PCT/KR97/00100 



57 



containing the desired product were combined and then evaporated to 
obtain 8g of the title compound as a colorless oil. 

j) Synthesis of l-tert-butyl-(S)-2-[2-(6-cyano-l-ethylindol-2-yl)vinyl)- 
pyrrolidine carboxylate-' 

In a 500m* flask, 17.4g of 6-cyano-l-ethylindole-2-methyl triphe- 
nylphosphonium bromide and 6.6g of l-tert-butyl-(S)-2-formyIpyrrohdine 
carboxylate were dissolved in a mixed solvent of tetrahydrofuran/ethanol 
(1:1), and 6.4ml of l,8-diazabicyclo[5.4.0]undec-7-ene was added thereto. 
The reaction solution was stirred for 15 hours at room temperature and 
evaporated to remove the solvent. The residue was purified with silica 
gel column chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The 
fractions containing the desired product were combined and then 
evaporated to obtain 7.8g of the title compound as a yellow oil. 

k) Synthesis of l-tert-butyl-(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidine carboxylate: 

In a 500me flask, 13g of l-tert-butyl-(S)-2-[2-(6-cyano-l-ethyl- 
indol-2-yl)vinyl]pyrrolidine carboxylate was dissolved in 250m£ of ethanol, 
and 4g of 10% palladium on activated carbon was slowly added thereto. 
Hydrogen gas was bubbled into the reaction solution and the mixture was 
stirred for 3 hours at room temperature. The reaction solution was 
filtered through a celite and evaporated to remove the solvent The 
residue was purified with silica gel column chromatography [eluent: ethyl 
acetate/n-hexane(l:3)]. The fractions containing the desired product 
were combined and then evaporated to obtain 12g of the title compound 
as a brown oil. 

*H NMR(CDCl3, ppm) : 3 7.60(m, 2H), 7.28(m, 1H), 6.36(s, 1H), 4.15(m, 
2H), 3.94(m, 1H), 3.72(m, 1H), 3.38(m, 3H), 2.76(t, 2H), 1.46(s, 
H), 1.39(m, 3H) 

1) Synthesis of l-ethyl-2-[2-((S)-pyrrohmn-2-yl)emylnndole-6-carboni- 
(rile (Compound I-a): 
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In a 250m« flask, 3.7g of l-tert-butyl-(S)-2-[2-(6-cyano-l-ethyl- 
indol-2-yl)ethyl]pyrrolidine carboxylate was dissolved in 100m£ of 
dichloromethane, and 18.2m« of trifluoroacetic acid was slowly added 
thereto at Ot. The reaction mixture was stirred for about 2 hours at 
room temperature, and after adding dichloromethane, then diluted with 
water and washed three times with saturated aqueous NaHCQ, solution. 
The aqueous layer was extracted three times with dichloromethane. The 
organic extracts were combined, dried over MgS0 4 and then evaporated. 
The residue was purified with silica gel column chromatography [eluent: 
dichloromethane/methanol(3:l)]. The fractions containing the desired 
product were combined and then evaporated to obtain 2.2g of the tide 
compound as a pale yellow foam. 

l H NMR(CDCl3, ppm) : 5 7.48(m, 2H), 7.28(m, 1H), 6.33(s, 1H), 4.03(m, 
2H), 3.58(m, III), 3.27(m, 2H), 2.85(m, 2H), 2.35(m, 1H), 2.11(m. 
3H), 2.00(m, 1H), 1.80(m, 1H), 1.27(t, 3H) 

m) Synthesis of l-ethyl-2-[2-((S)-l-benzylpyrrolidin-2-yl)ethyl]indole 
-6-carbo nitrite: 



66mg of the compound I-a obtained in the above 1) was dissolved 
in dichloromethane and then cooled to Of. To this solution, 46(d of 
triethylamine was added and 38^ of benzyl chloride was then slowly 
added. The reaction mixture was stirred for 4 hours at room 
temperature and then diluted with excess of dichloromethane. The 
organic layer was washed with water, dried over MgS0 4 and filtered 
under reduced pressure. The filtrate was concentrated and the 
concentrate was purified with silica gel column chromatography [eluent: 
dichloromethane/methar • ,j 10:1)]. The fractions containing the desired 
product were combine and evaporated to obtain 39 rag of the title 
compound. 

n) Synthesis of l-emyl-2-[2-((S)-l-benzylpyrroUdin-2-yl)ethyl]indole-6- 
carboxamidine: 



39tng of l-ethyl-2-[2-((S)-l-benzylpyrrolidin-2-yl)ethyl]indole-6- 



WO 07/45424 



PCI7KR97/00100 



59 

carbonitrile was dissolved in ethanol and cooled to OTJ. HC1 gas was 
bubbled for 45 minutes into the solution, and the reaction solution was 
stirred at room temperature overnight and concentrated under reduced 
pressure to remove the solvent The residue was dissolved in ethanol 
and ammonia gas was bubbled into the solution for one hour at Ot. 
The reaction solution was stirred overnight at room temperature and then 
distilled under reduced pressure. The residue was purified with column 
chromatography [eluent: dichloromethane/methanol(4:l)] on NH-DM1020 
silica to obtain 32mg of the title compound a pale yellow solid. 

*H NMR(MeOH-d,, ppm) : 8 7.93<s, 1H), 7.66(d, 1H, J=8.41Hz), 7.44(d, 
HI, J=8.41Hz), 7.34-7.27(m, 5H), 6.40(s, 1H), 4.28(q, 2H), 4.07(d, 
1H), 2.95-2.88(m, 3H), 2.60<m, 1H), 2.31-1.90(m, 4H). 1.80-1.55 
(m, 5H), 1.40<t, 3H, J=7.21Hz) 

Example 2 : Synthesis of et hyl 2 - r(S) - ? .-r2-(fi- am ,Hi no -i- mft thvl- 
indol-2-yl)ethvl1pyrroHdinvn-2-nhR n vl a cpt a ti» fronmounH 2) 

a) Synthesis of 6-cyano-l-methylindole-2 methyl triphenyl phosphonium 
bromide: 

The reaction was carried out according to the same procedure as 
Examples 1-a) through 1-f), except that iodomethane was used in place 
of iodoethane in Example 1-d), to obtain 15g of the title compound as a 
pale brown solid. 

*H NMR(DMSO-de, ppm) : S 8.00(s, 1H), 7.92<m, 3H), 7.84-7.68(m, 12H), 
7.62(d, 1H, J=8.24Hz), 7.35(d, 1H, J=8.24Hz), 6.28<s, 1H), 5.57(d, 
2H, J= 15.2Hz), 3.19(s, 3H) 

b) Synthesis of l-metoyl-2-[2-<(S)-pyirohdm-2-yl)etoyl]-indole-6-carbo 
-nitrile (Compound I-b): 

6-Cyano-l-methylindole-2-methyl triphenylphosphonium bromide 
obtained in the above a) was reacted according to the same procedure as 
Example 1-1) to obtain 6.4g of the title compound as a pale yellow foam. 
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J H NMR(MeOH-d4, ppm) : S 7.83<s, 1H), 7.62(d, 1H, J=8.24Hz), 7.30(d, 
1H, J=8.24Hz), 6.47(s, 1H), 3.80(s, 3H), 3.64<m, 1H), 3.32<m, 2H) 
3.00(111, 2H), 2.41-1.98(m, 5H), 1.80(m, 1H) 

c) Synthesis of ethyl 2-[(S)-2-[2-(6-cyano-l- m ethylindol-2-yl)ethyD- 
pyrrolidiny]]-2-phenylacetate: 

90mg of the compound I-b obtained in the above b) and 86mg of 
ethyl-2-bromo-2-phenylacetate were treated according to the same 
procedure as Example 1-m) to obtain 85 m of the title compound as a 
pale yellow solid. 

d) Synthesis of ethyl 2-[(S)-2-[2-(6-amidino-l-methyUndol-2-yl)ethyl]- 
pyrrolidinyl]-2-phenylacetate: 

81mg of ethyl 2-[(S)-2-[2-(6-cyano-l-methylindol-2-yl)ethyl]- 
pyiroudinyl]-2-phenylacetate obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 19mg of the 
title compound as a pale yellow solid. 

J H NMR(MeOH-di, ppm) : S 7.82(d, in, J=11.06Hz), 7.52(d, 1H, 
J=8.1Hz), 7.32<m, 3H), 7.19<m, 3H), 6.10<s, 1H), 4.36<s, 1H), 
4.00(m, 2H), 1.95(m, 2H), 1.74-1.45<m, 6H), 1.06<m, 3H) 

Example 3 : Synthesis of ^-r(S>-2 -r2-<6 - ami dino-i- m ^h Y ? ,^ A l - ? - 

y»ethynPYlToHdinvn-2-nhenvl a r»HV (Cnmnnnn^j fl> 

13mg of ethyl 2-[(S)-2-[2-(6-amidino-l-methylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-phenylacetate obtained in Example 2 was dissolved in 5me 
of 35% hydrochloric acid solution, and the resulting solution was heated 
to 60 1 and stirred for 1.5 hours, and then stirred at room temperature 
overnight. The reaction solvent was removed by distillation under 
reduced pressure. The residue was purified with column chromato- 
graphy [eluent: dichloromethane/methanol(2:3)] on NH-DM1020 silica. 
The fractions containing the desired product were combined and then 
distilled under reduced pressure to obtain 6.2ing of the title compound as a 
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pale yellow solid. 



*H NMR (MeOH-dj, ppm) : 8 7.75(s, 1H), 7.59-7.51(m, 1H), 7J31-7.2(Xm, 
5H), 6.33(s, 1H), 4.13(s, 1H), 3.74(s, 3H), 3.61(s, 1H), 2.98(m,' 
2H), 2.89(m, 3H), 2.75(m, 2H), 2.40(m, 1H), 2,35-2.05(m, 3H), 
1.80-1.77(m, 6H) 



Example 4 : Synthesis of l-piethvl-^-^-rrst-l-fl-n^ ^y^^y n 
-PYrrolidin-2-Y l lethynindole-g-c3rboYainid ine (Cnmnm,nri 4 ) 

a) Synthesis of l-methyl-2-[2-[(S)-l-(l-naphthyl m ethyl) P yrrolidin-2-yl] 
ethyl]indole-6-carbonitrile: 

89mg of the compound I-b obtained in Example 2-b), 127mg of 
1-naphthalenemethanol and 148rag of triphenylphosphine were dissolved in 
chloroform, and 104^ of DEAD(diethylazodicarboxylate) was slowly added 
thereto while stirring at room temperature. The mixture was stirred at 
room temperature overnight and distilled under reduced pressure to 
remove the solvent. The residue was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(l:l)]. The fraction 
containing the desired product was distilled under reduced pressure to 
obtain 33 rag of the title compound. 

b) Synthesis of l-methyl-2-[2-[(S)-l-(l-naphmylmethyl)pyrrolidin-2-yl] 
-ethyl]indole-6-carboxamide: 



30mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain ling of the 
title compound as a yellow solid. 

'H NMR(MeOH-dt, ppm) : S 8.20(m, 1H), 7.76(m, 2H), 7.68(d, 1H, 
J=8.66Hz), 7.52(d, 1H, J=8.21Hz), 7.37-7.22<m, 5H), 6.21<s, 1H), 
4.37(d, 1H), 3.65<m, 1H>, 3.55(m, 1H), 2.10-1.90(m, 5H), 1.66-1.61 
(m, 6H) 
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Example 5 l .Synthesis of 1-mefhvi-?-r2-rrs)-i-/ ? - n ff nhfhvlltT t!lyl) 

a) Synthesis of l-methyl-2-[2-[(S)-l-(2-naphthylmethyl)pyrro]idin-2-yl] 
5 -ethyl]indole-6-carbonitrile: 

In a 25m£ flask, 70mg of the compound I-b obtained in Example 
2-b) and 54mg of 2-naphthalenemethanol were dissolved in 5ne of 
tetrahydrofuran. To the resulting solution, 105mg of triphenylphosphine 

10 was added and O.OSme of DEAD was then added at room temperature. 
The mixture was stirred for about 40 hours at room temperature and then 
evaporated to remove the solvent. The residue was purified with silica 
gel column chromatography [eluent: ethyl acetate/methanol(10:l)]. The 
fractions containing the desired product were combined and then 

15 evaporated to obtain 20mg of the title compound as a pale yellow solid. 

'H NMIMMeOH-dj, ppm) : S 7.8l(m, 1H), 7.69(m, 4H), 7.52<m, 1H), 7.47 
(m, 3H), 7.28(d, 1H), 6.30(s, 1H), 4.14(d, 1H), 3.60(s, 3H), 3.57(d, 
1H), 2.99(m, 1H), 2.88(m, 1H), 2.76(m, 1H), 2.63(m, 1H), 2.40(m, 
20 1H), 2.14(m, 2H), 1.79(m, 4H) 

b) Synthesis of l-methyl-2-[2-t(S)-l-(2-naphthylmethyl)pyrrolidin-2-yl] 
-ethyl]indole-6-carboxamidine: 

25 18mg of the compound obtained in the above a) was treated 

according to the same procedure as Example 1-n) to obtain lOmg of the 
title compound as a pale yellow solid. 

J H NMR(MeOH-d4- ppm) : S 7.76-7.62(m, 5H), 7.51(d, 1H), 7.35(m, 4H), 
30 6.24(s, 1H), 4.06(d, 1H), 3.60(s, 3H), 3.45(d, 1H), 2.86(m, 1H), 

2.72(m, 2H), 2.53(m, 1H), 2.27(m, 1H), 2.04(m, 2H), 1.69(m, 4H) 

Example 6 ; Synthesis of l-m^hvB -2-r2-RS>-l-(h««i^nf^ i,?- 
diOXftlen-5-Vl -methvl )pvrrolidin-2- vi H hvnin«i»1e-fi-carhmt a nif rf,n> 
35 (Compound fi> 
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a) Synthesis of l-methy]-2-[2-[(S)-l-(benzo[d]l,3-dioxolen-5-yImethyl)- 
pyrrolidin-2-yl]ethyl]indole-6-carbonitrile: 

In a 100ml flask, lOOmg of the compound I-b obtained in Example 
2-b) and 66mg of piperonyl alcohol were reacted according to the same 
procedure as Example 5-a) to obtain 40rag of the title compound as a pale 
yellow solid. 

'H NMR(CDCl3, ppm) : S 7.56<m, 2H), 7.31(d, 1H), 6.83(s, 1H), 6.72<m, 
2H), 6.32<d, 1H), 5.91(s, 2H), 3.92<d, 1H), 3.69<s, 3H), 3.21<d, 
1H), 2.98(m, 1H), 2.86-2.74(m, 2H), 2.54(m, 1H), 2.19<m, 1H), 
2.03(m, 2H), 1.77(m, 3H), 1.73(m, 1H) 

b) Synthesis of l-methyl-2-[2-[(S)-l-(benzotd]l,3-dioxo]en-5-ylmethyl)- 
pyrrohdin-2-yl]ethyl]indole-6-carboxamidine: 

40mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 16mg of the 
title compound as a pale yellow solid. 

'H NMR(CDC1 3 , ppm) : d 7.89(m, 1H), 7.39<m, 2H), 6.79(s, 1H), 6.69(m, 
2H), 6.14(s, 1H), 5.89<s, 2H), 3.88<d, 1H), 3.57(s, 3H), 3.11(d, 1H), 
2.91<m, 1H), 2.71-2.58(m, 2H), 2.45(m, 1H), 2.09(m, 1H), 1.98(m, 
2H), 1.68(m, 3H), 1.54(m, 1H) 

MS : 405(M+1)\ 271, 202, 135 

Example 7 = Syndesis of methvl 3-rHS > - 2 -r2-(fi- a midmo-1-m*thvl 

-indol-g-yi^Yllpvrrolidin-g- Yllmethvnhe iizolblthionh^^-? -^^ 
-xylate (Compound 7) 

a) Synthesis of methyl 3-ri(S)-2-[2-(6-cyano-l-methylindol-2-yl)ethylJ- 
pyrroUdin-2-ylJmethyl]benTODb]tluophene-2-carboxylate: 

80mg of the compound I-b obtained in Example 2-b) was dissolved 
in dichloromethane and cooled to 0t. To this solution, 59/rf of triethyl- 
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amine was added and HOmg of methyl 3-bromomethylbenzoMtMophene- 
2-carboxylate was slowly added. The reaction mixture was stirred for 
3.5 hours at room temperature and diluted with excess of 
dichloromethane. The organic layer was washed with water, dried over 
MgS0 4 and then filtered under reduced pressure. The filtrate was then 
concentrated. The concentrate was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(l:l)). The fractions 
containing the desired product were combined and then evaporated to 
obtain 80mg of the title compound as a white solid. 

b) Synthesis of methyl 3-[[(S)-2-t2-(6-amidino-l-methyUndol-2-yl)ethyl] 
-pyrrolidin-2-yI]methyl]benzo[b]thiophene-2-carboxylate: 

80mg of the compound obtained in the above a) was dissolved in 5 
me of methanol and cooled to Ot. HC1 gas was bubbled into the 
solution for 50 minutes and the reaction solution was stirred at room 
temperature overnight and concentrated under reduced pressure to remove 
the solvent. The residue was dissolved in 5nrf of methanol, and 
ammonia gas was bubbled for one hour at Ot into the solution. The 
reaction solution was stirred at room temperature overnight and then 
distilled under reduced pressure. The residue was purified with column 
chromatography [eluent: dichloromethane/methanol(4:l)] on NH- DM1020 
silica to obtain 22mg of the title compound as a pale yellow solid. 

'H NMMMeOH-d,, ppm) : S 8.13(d, 1H, J=8.06Hz), 7.88(s, 1H), 7.62(d, 
1H, J=8.34Hz), 7.47-7.37(m, 3H), 6.30(s, 1H), 4.55(d, 1H, 
J= 12.4Hz), 4.07(d, 1H, J=12.4Hz), 3.83(s, 3H), 3.67(s, 3H), 2^3- 
2.67(m, 4H), 2.26(m, 1H), 2.^-2.05(m, 2H), 1.69-1.57(m, 4H) 

Example 8 ; Synthesis nf i-r^ c ^zJ2zSGz3mmnazlz^yU^stl=2z 

Yl)ethvllpvTrolifln-2-yllmethvni»i»nz o ^ 

(ComnonnH ft) 



1.46g of the compound I- a obtained in Example 1-1) was treated 
according to the same procedure as Example 7-a) to obtain 1.38g of the 
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white solid product, which was then treated according to the same 
procedure as Example 7-b) to obtain 930mB of the title compound as a 
pale yellow solid. 

*H NMR(MeOH-d4, ppm) : S 7.95(d, 1H), 7.79(d, III), 7.73(m, 1H), 
7.48(d, 1H), 7.33(m, 311), 6.09(s, 1H), 4.22(d, 1H), 3.99(ml 2H),' 
3.92(d, 1H), 2.85(m, 1H), 2.68-2.61<m, 4H), 2.39(m, 1H), 2.15(m, 
1H), 1.95<m, 1H), 1.74-1.58(m, 4H), 1.86(t, 3H) 

Example 9 : Synthesis of 3-rr ( S )-^ - r> -( 6 - aiT , 1 Hlnn-i- mr ^ v ,:^ TT ,_ 

2- y l)ethYnpyrrolidin-2-ynmethyllt> Pn^r Mthio P h g nP-^-^^ o m ^^ 
(Compound 9) 

80rag of 3-[[(S)-[2-(6-cyano-l-methylindol-2-yl)ethyl]pyrroKdin- 
2-yl]methyl]benzo[b]thiophene-2-carboxamide was treated according to 
the same procedure as Example 7-b) to obtain 36mg of the title compound 
as a pale yellow solid. 

J H NMR(MeOH-d,, ppm) : 6 7.90(d, 1H, J=7.5Hz), 7.77(d, 1H, J=7.42Hz), 
7.71(s, 1H), 7.47(d, 1H, J=8.36Hz), 7.33-7.24<m, 3H), 6.10(s, 1H)! 
4.19(d, 1H, J=12.99Hz), 4.14(d, 1H, J=7.58Hz), 3.49(s, 1H), 2.85 
(m, IE), 2.71-2.60<m, 3H), 2.40(m, 1H), 1.92(m, 1H), 1.73-1.58(m 
4H) 

Example W : Synthesis of ^ - m ethy| - ? -r2-rfS^1-rra-( N - nw thvl- 

cart^oyObrnzorplthioohen-^ 

-6-carhnifaitiiri; r< » (Comnonn^ in) 

a) Synthesis of N-methyl [3-t[(S)-2-[2-(6-cyano-l-methylindol-2-yl)- 
ethyl]pyrroUdinyl]methyl]Denzofo]tliiophen-2-yl]formamide: 

Methyl 3-ri(S)-2-t2-(6-cyano-l-methylindol-2-yl)eAyUpyrroBdi- 
nyUmethyl]benzo[b]thiophene-2-carboxylate was dissolved in methanol 
solution of 40% methylamine and then stirred for 2 hours at room 
temperature. The reaction solution was evaporated to obtain the residue 
which was then purified with silica gel column chromatography [eluent: 
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dichloromethane/ethyl acetate(2:l)] to obtain 70mg of the title compound as 
a white foam. 

'H NMIMCDCI3, ppm) : 8 10.64(d, 1H, J=4.83Hz), 7.88(d, 1H), 7.80(d, 
1H), 7.55<d, 2H, J=8.19Hz), 7.40(m, 1H), 7.35-7.31<m, 2H), 6.22<s, 
1H), 4.18(d, 1H), 3.87<d, 1H), 3.50(s, 3H), 3.02(d, 3H), 2.99(m, 
1H), 2.77-2.70(m, 3H), 2.45<m, 1H), 2.13(m, 1H), 2.07(m, 1H), 
1.85-1.82<m, 2H), 1.68-1.63(m, 2H) 

b) Synthesis of l-methyl-2-[2-[(S)-l-[[2-(N-methylcarbamoyl)benzo[b]- 
thiophen-3-yl]methyl]pyrToIidin-2-yl]ethyi]indole-6-cari>oxamidine: 

35rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 25mg of the 
title compound. 

'H NMR(CDC1 3 , ppm) : S 10.67(d, 1H, J=4.17Hz), 8.08(s, 1H), 7.81- 
7.76(m, 2H), 7.49-7.45(m, 2H), 7.37-7.32(m, 2H), 6.10(s, 1H), 
4.04(d, III), 3.57(s, 3H), 2.93(d, 311), 2.86(brs, 1H), 2.65(m, 3H), 
2.33(m, 1H), 2.20-2.17(m, 1H), 2.02-1.96(m, 1H), 1.77-1.73(m, 
2H), 1.58-1.54(m, 2H) 

Ex ample u : Synthesis 0 f l-methvl-2-r2-r(S)-i-rr 4-m < >»hov Y1T t ir - 
ny l )carbonvllDviTolidin-2-vl1«>thvi1in d oi ft -fi- < » a rh»v af niri? nA 

(Cnmnminri 11) 

a) Synthesis of l-methyl-2-[2-[(S)-l-[(4-methoxyphenyl)carbonyl]- 
pyiTohdin-2-yl]ethylKndole-6-carbonitrile: 

70mg of the compound I-b obtained in Example 2-b) and 67mg of 
p- me thoxy benzoic acid were dissolved in dichloromethane, and 119mg of 
WSCIHC1 (l-ethyl-3-(3-din»emylaminopn)pyl)cari)odiimide hydrochloride) 
was added thereto. The reaction mixture was stirred for 2.5 hours at 
room temperature, and water was added thereto. The reaction solution 
was extracted two times with dichloromethane. The extracts were 
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combined, dried over MgSO< and then concentrated. The residue was 
purified with silica gel column chromatography [eluent: dichloromethane/ 
methanol(50:l)] to obtain 78mg of the title compound as a white solid. 

J H NMRiCDCb, ppm) : 8 7.54-7.45(m, 211), 7.26(d, 1H), 7.20-7.13(dd, 
2H), 6.90-6.80(dd, 2H), 6.39<s, 1H), 4.29-4.18(brs, 1H), 3.78(s,' 
3H), 3.66(s, 3H), 3.50(t, 2H), 2.79(t, 211), 2.20-2.33(m, 1H), 
1.97(m, 3H), 1.74(m, 2H) 

b) Synthesis of l-methyl-2-[2-[(S)-l-[(4-methoxvphenyl)carbonyl]pyrro- 
lidin-2-yl]ethyl]indole-6-carboxamidine: 

78rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 26mg of the 
title compound as a yellowish white solid. 

! H NMR(MeOH-d4, ppm) : 6 7.76(s, 1H), 7.48(d, 1H), 7.06(d, 2H), 6.77(d, 
2H), 6.33(s, 1H>, 4.13-4.05(brs, 1H), 3.65<s, 3H), 3.49<s, 3H), 
3.54-3.40(m, 2H), 2.82-2.75(m, 2H), 2.25-1.60(m, 6H) 

Example 12 : Synthesis of l -methvl - 2 - r2 -r<S)-l-r/3 ^-d,Wh»w- 
p^^enyl)carbonvllpvr^o1idin-2-vlV^hvn indolft-fi-^rh»v a w M ^; 1T1 > 
(Compound 12J 

a) Synthesis of l-methyl-2-[2-[(S)-l-t(3,4-dimethoxyphenyl)carbonyl]- 
pyrrolidin-2-yl]emyl]mdole-6-carbonitrile: 

50mg of the compound I-b obtained in Example 2-b) and 52mg of 
3,4-dimthoxybenzoic acid were reacted according to the same procedure 
as Example 11-a) to obtain 53 mg of the title compound as a white solid. 

'H NMR(MeOH-d4, ppm) : S 7.77(s, 1H), 7.54<d, 1H), 7.25<d, 1H), 7.10(s, 
2H), 7.00(d, 1H), 6.50(s, 1H), 4.38-4.25<brs, 1H), 3.83(s, 3H), 
3.78(s, 3H), 3.65-3.50(m, 211), 2.97-2.87(m, 2H), 2.28-1.60(m, 6H) 
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b) Synthesis of l-methyl-2-[2-[(2S)-l-[(3,4-dimethoxypheny])carbonyl]- 
pyrn>lidin-2-yl]ethyI]indoIe-6-carboxamidine: 

42mg of the compound obtained in the above a) was treated 
5 according to the same procedure as Example 1-n) to obtain 21mg of the 
title compound as a yellowish green solid. 

J H NMR(CDCl3, ppm) : 5 7.47-7.40(d, 1H), 7.32-7.20(m, 1H), 7.09(brs, 
2H), 6.83-6.81(br, 1H), 6.34(s, 1H>, 4.33(brs, 1H), 3.89(s, 3H), 
10 3.86<s, 311), 3.73(bs, 2H), 3.48(s, 311), 2.79(brs, 2H), 2.22^1.60<m, 

6H) 

Examplg 13 : Synthesis of l-methvl-2-ra - r(S)-1-(^-^henvl a c g - 
tyl)pyrrolidin-2-vl]ethvnindole-6-carhn ya m idine (Compound 13) 

15 

500mg of the compound I-b obtained in Example 2-b) was 
dissolved in 10me of dichloromethane, and 460/it of triethylamine and 0.35 
n£ of phenylacetyl chloride were added thereto. The reaction mixture 
was treated according to the same procedure as Example 1-m) to obtain 
20 430mg of l-methyl-2-[2-[(S)-l-(2-phenylacetyI)pyrrolidin-2-y0ethyl]- 
indole-6-carbonitrile, which was then treated according to the same 
procedure as Example 1-n) to obtain 267 mg of the title compound. 

'H NMR(MeOH-d4, ppm) : 8 7.92(m, 1H), 7.66(m, 1H), 7.61(m, 1H), 
25 7.36-7.28(m, 5H), 6.46(s, 1H), 4.21(m, 1H), 3.85(s, 3H), 3.77(m, 

2H), 3.60(t, 3H, J=6.60Hz), 2.84(m ( 2H), 2.27(m, 1H), 1.99-1.82<m, 
6H) 

Exampl e 3,4 • Synthesis of l-ethvl-2-r2-rrs)- i-(2-nh^nvi a< .^)- 

30 pyrro lidin-2^vl1ftlhvnindole-6-carboxamidine (Compound 14) 

a) Synthesis of l-ethyl-2-[2-[(2S)-l-(2-phenyIacetyl)pyrroIidin-2-yl]- 
ethyl]indole-6-carbonitrile: 



35 



80nu? of the compound I-a obtained in Example 1-1) was dissolved 
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in dichloromethane and then cooled to Ot. To this solution, 56>E of 
triethylamine was added and 53^ of phenylacetyl chloride was then 
slowly added. The reaction mixture was stirred for 4 hours at room 
temperature and then diluted with excess of dichloromethane. The 
organic layer was washed with water, dried over MgS0 4 and filtered 
under reduced pressure. The filtrate was concentrated. The 
concentrate was then purified with silica gel column chromatography 
[eluent: dichloromethane/methanoKlOa)]. The fractions containing the 
desired product were combined and evaporated to obtain 81mg of the title 
compound as a pale yellow solid. 

b) Synthesis of l-ethyl-2-f2-[(S)-l-(2-phenylacetyl)pyrroUdin-2-yi]ethyl] 
-indole-6-carboxamidine: 

80mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 60mg of the 
title compound as a pale yellow solid. 

*H NMR(MeOH-d4, ppm) : <S 7.81(d, 1H, J=7.15Hz), 7.53<d, 1H, J=8.33 
Hz), 7.30(d, 1H, J=8.33Hz), 7.22-7.13(m, 4H), 6.36(s, 1H), 4.14 
(m, 3H), 3.62(d, 1H), 3.49(m, 2H), 2.73<t, 2H, J=8.13Hz), 2.15(m, 
III), 1.93-1^6(m, 5H), 1.26(t, 3H, J=7.15Hz) 

Example 15 ; Synthesis of l- vtoY\-2 - T? .-Us)-i-i9-(*- ch i OTnnh » nv n 
-^ctvnpyTrotidin-2-ynetftyn i nd Qle-6-carh o Xam iHin^ (r^^und is) 

70rag of the compound I-a obtained in Example 1-1) and 67mg of 
3-chlorophenylacetic acid were treated according to the same procedure 
as Example 11-a) to obtain 40mg of the pale yellow oily product. 38mg 
of this product was then treated according to the same procedure as 
Example 1-n) to obtain 18mg of the title compound as a pale yellow solid. 

l H NMR(CDCl3, ppm) : 8 7Al(s, 1H), 7.41(d, 1H, J=8.24Hz), 7.16-7.12(m, 
4H), 7.06(m, 1H), 6.27(s, 1H), 4.15-4.10(m, 3H), 3.54(s, 2H), 
3.49-3.42(m, 2H), 2.70-2.65(m, 2H), 2.24-2.20(m, 1H), 1.97-1^9 
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(m, 3H), 1.71-1.63<m, 2H), 1.25(t, 3H, J=7.00Hz) 

Example 16 i Synthesis «f i-^hvi- 2 -r2-r(s>-i-r2-ra-t, y ^ n TTrrithf - 
nv l )acetYnpYrrolidin-?-vl1ethvnindoi e -fi-r a rtinv i .m; din«> (Camp nnnd 
lfil 

a) Synthesis of 2-[3-(l,l,2,2-tetramethyl-l-silapn.poxy)phenyllacetic acid: 

lg of 3-hydroxyphenylacetic acid was dissolved in lOntf of 
N,N-dimethylformamide, and 3.97g of TBDMSC1 (ter-butyl dimethylsilyl 
chloride) and 2.69g of imidazole were added thereto. The reaction 
mixture was stirred for 14 hours at room temperature and then for 4 
hours at 35 1. The reaction solution was diluted with 150m£ of 
dichloromethane and then washed with saturated saline and 0.7N cold HC1 
solution. The organic layer was washed again with saturated saline, 
dried over sodium sulfate and filtered. The filtrate was concentrated. 
The residue was then dissolved in 20m£ of methanol and 8m£ of 
tetrahydrofuran, and aqueous K2CO3 solution (400mg/8m«) was added 
thereto. The reaction mixture was stirred for 1.5 hours at room 
temperature and then concentrated. To the residue was added saturated 
saline and the reaction solution was acidified with 10% aqueous citric 
acid solution to pH 4 and extracted with dichloromethane (100m«x2). 
The organic layer was washed with saturated saline, dried over sodium 
sulfate and then filtred. The filtrate was concentrated. The residue 
was then purified with silica gel column chromatography [eluent: 
n-hexane/ethyl acetatedU)] to obtain 1.69g of the title compound as a 
pale yellow oD. 

J H NMR(CDCl3, ppm) : 6 7.02-6.95(m, 1H), 6.73-6.69(m, 1H), 6.59-6.53 
(m, 2H), 3.40(s. 2H), 0.79(s, 9H), O.OKs, 6H) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[2-[3-<l,lA2-tetramethyl-l-sila- 
propoxy)phenyUacetyUpyrrohdin-2-yUemyUindole-6-carbonitrile: 



300mg of the compound obtained in the above a) was treated 
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according to the same procedure as Example 11-a) to obtain 170mg of the 
title compound as a colorless oil. 

! H NMWCDCI3, ppm) : S 7.42-7.36(m, 2H), 7.12-7.09(m, 1H), 7.02-6.97 
(m, 1H), 6.71-6.68(m, 1H), 6.6l-6.54(m, 2H), 6.23(s, 1H), 4.13 
(brs, 1H), 3.95(q, 2H), 3.45(s, 2H), 3.31-3.27(m, 2H), 2.6Q(U 2H), 
2.20-2.11(m, 1H), L81-1.74(m, 3H), 1.57-1.55(m, 2H), 1.18(t, 3H, 
J=7.20Hz), 0.78(s, 9H), O.OKs, 6H) 

c) Synthesis of l-etbyl-2-[2-[(S)-l-[2-(3-hydroxyphenyl)acetyUpyrroli- 
din-2-yl]ethyl]indole-6-carbonitriIe: 

170mg of the compound obtained in the above b) was dissolved in 
10me of tetrahydrofuran and then cooled to 0t. To the resulting 
solution was added 1.65me of 1.0M tetrabutylammonium fluoride solution, 
and the mixture was stirred for 45 minutes at the same temperature.' 
After adding saturated saline, the reaction solution was extracted with 
ethyl acetate, and the organic layer was dried over sodium sulfate and 
filtered. The filtrate was concentrated. The residue was purified with 
silica gel column chromatography [eluent: dichloromethane/ethyl . acetate 
(1:1)3 to obtain 120mg of the title compound as a colorless oil. 

l H NMRtCDCb, ppm) : S 8.66(brs, 1H), 7.35-7.29(m, 2H), 7.12-7.07(m, 
1H), 7.00-6.93(m, 2H), 6.60-6.50(m, 2H), 6.13(s, 1H), 4.13(brs, 
1H), 3.87(m, 2H), 3.39(s, 2H), 3.31(m, 2H), 2.57-2.54(m, 2H), 
2.12-2.09(m, 1H). 1.77-1.74(m, 3H), 1.58-1.43(m, 2H), 1.09(t, 3H) 

d) Synthesis of l-ethyl-2-[2-[(S)-l-[2-(3-hydroxyphenyl)acetyl]pyrroli- 
din-2-yl]ethyl]indole-6-carboxamidine: 

70mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 55mg of the 
title compound as a pale yellow solid. 

'H NMRtCDCb. ppm) : 8 7.80(d, 1H), 7.54(d, 1H), 7.33(dd, 1H, J=8.35Hz, 
J=1.75Hz), 7.01(t, 1H), 6.60(m, 3H), 6.38(s, 1H), 4.18-4.14(m, 3H)! 
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3.54-3.47(m, 4H), 2.73<t, 2H), 2.17-2.11(m, 1H), 1.92-1.73(m, 5H), 
1.27(t, 3H) 

Example %7 ; Synthesis of l-ethvl-2-r^-rfRU i -r 2 -r3-^rK ar i » Y i- 
(Compound 18) 

a) Synthesis of ethyl 2-[3-[2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl] 
-pyrrolidin-2-yl]-2-oxoethylJphenoxy]acetate: 

58n«(0.146 mmole) of l-ethyl-2-[2-[(S)-l-[2-(3-hydroxyphenyl)- 
acetyl]pyrrolidin-2-yl]ethyl]indole-6-carbonitriIe obtained in Example 
16-c) and 26fii of ethyl bromoacetate were dissolved in 5me of 
dimethylformamide and then cooled to Ot. After adding NaH, the 
reaction mixture was stirred for 30 minutes at the same temperature and 
then for one hour at room temperature. 5mi of water was added, and 
the reaction solution was extracted with ethyl acetate. The organic 
layer was washed with saturated saline, dried over sodium sulfate and 
then filtered. The filtrate was concentrated, and the residue was 
purified with silica gel column chromatography [eluent: dichloromethane/ 
ethyl acetate(l:l)] to obtain 53mg of the title compound as a colorless oil. 

'H NMR(CDCl3, ppm) : S 7.42-7.37(m, 2H), 7.13-7.04(m, 2H), 6.76-6.70 
(m, 2H), 6.63(m, 1H), 6.24(s, 1H), 4.43(s, 2H), 4.12-4.04(m, 3H), 
25 3.96(m, 2H), 3.46(s, 2H), 3.33(m, 2H), 2.60<t, 2H), 2.21-2.14(m, 

1H), 1.82-1.77(m, 3H), 1.58-1.54(m, 2H), 1.19-1.09(m, 6H) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[2-[3-(carbamoylmethoxy)phenyl]- 
acetyUpyiroUmn-2-yl]ethyl]mdole-6-carboxamidine: 

30 

38mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 18mg of the 
title compound as a pale yellow solid. 



35 'H NMR(CDCl3, ppm) : 8 7^1(d, 1H), 7.54(d, 1H), 7.32(m, 1H), 7.16(t, 
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1H), 6.83-6.78<m, 3H), 6.38(s, 1H), 4.37(s, 2H), 4.21-4.13(m, 3H), 
3.60(d, 2H), 3.52-3.48(m, 2H), 2.74(t, 2H), 2.18-2.13(m, 1H), 
1.97-1.86(m, 3H), 1.79-1.75(m, 2H), 1.26(t, 3H) 

Example 18 : Synthesis of 2-ra-f!> - r(s>-2-r%-ffi- ain idinn-i-^hYi- 
indol-2-Yl)ethYnpvrro1idin-2-vn-g-nx oethvnnh^no X v1 acP , tar aHrf 
(Compond 19) 

7mg of l-ethyl-2-[2-(S)-l-[2-[3-(c a rbamoylmethoxy)phenyl]acetyn 
-pyrrolidin-2-yUethyl]indole-6-carboxamidine obtained in Example 17 
was dissolved in 0.5m£ of acetic acid and lmt of 3N HC1 solution, and the 
resulting solution was heated to refluxing temperature and stirred for 3 
hours under refluxing. The reaction solution was concentrated to 
remove the solvent and the residue was then purified with column 
chromatography [eluent: ethyl acetate/methanol(l:l)] on NH-DM1020 
silica to obtain 4mg of the title compound as a pale yellow solid. 

'H NMR(CDCl3, ppm) : 8 7.78<s, 1H), 7.50(d, 1H, J=7.58Hz), 7.35-7.28(m, 
1H), 7.12-7.06(m, 1H), 6.75-6.69(m, 3H), 6.33(s, 1H), 4.24(s, 2H). 
4.15-4.06(m, 3H), 3.58-3.47<m. 4H), 2.69-2.65(m, 2H), 2.14-2.09 
(m, 1H), 1.94-1.88(m, 3H), 1.80-1.73<m, 2H), 1.22(t, 3H) 

Example 19 ; Synthesis of l-*thvi - 2-r2-r(S)-i-r2-r3-f*rifinor»- 
roethyllphttnynaretyllnymU d^^ 

(Comnnnnd 20) 

lOOrag of the compound I-a obtained in Example 1-1) and 120mg of 
3-(trifluoromethyl)phenylacetic acid were reacted according to the same 
procedure as Example 11-a) to obtain 80mg of the product, which was 
then treated according to the same procedure as Example 1-n) to obtain 
34mg of the title compound as a pale yellow solid. 

'H NMR(MeOH-d,, ppm) : d 7.94(m, 1H), 7.65-7.45(m, 6H), 6.46(s, 1H), 
4.28<m, 3H), 3.82(m, 1H), 3.64(m, 2H), 2.87(t, 2H), 2.30(m, 1H), 
2.05(m, 4H), 1.91-1.82(m, 2H), 1.36(m, 3H) 
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Example 20 ; Synthesis of 1-pthvi-a-r^-r^u i -r2-^-»^ rTlf >- 
nYOacetYnnYrro1iriin-2-vllethvnindol ft -fi-^rw i t m fdin«> fr» mi mvn rf 
211 

5 270mg of the compound I-a obtained in Example 1-1) and 250mg of 

2-nitrophenylacetic acid were reacted according to the same procedure as 
Example 11-a) to obtain 180mg of the white solid product. 60mg of the 
resulting product was then treated according to the same procedure as 
Example 1-n) to obtain 30mg of the title compound as a pale yellow solid. 

10 

'H NMR(MeOH-di, ppm) : 8 8.00(d, 1H), 7.76(m, 1H), 7.54-7.33<m, 5H), 
6.31(s, 1H), 4.14(m, 3H), 3.96(m, 2H), 3.61(m, 2H), 2.72(t, 2H), 
1.98-1.90(m. 6H), 1.80(m, 2H), 1.26(t, 3H) 

15 Example 21 ; Synthesis of l-ethvt- 2-r2-rfSl-1-r2-r2-rmi>»hiric„i- 

fonylamino)phenvl]acetvllpvrrolidin-2-vn ft t hyl1indole-6 -c a Tl>o yaro ;- 
dine (Comnnnnrf 22) 

HOmg of l-ethyl-2-[2-[{S)-l-[2-(2-nitrophenyl)acetyl]pyrroKdin- 

20 2-yl]ethyl]indole-6-carbonitrile was dissolved in 10m* of ethanol, and 15mg 
of 1096 Pd/C was added thereto. The reaction mixture was stirred for 4 
hours in hydrogen atmosphere at room temperature under normal pressure 
and then filtered under reduced pressure. The filtrate was distilled 
under reduced pressure and dried to obtain llOmg of the product. To 70 

25 mg of the resulting product thus obtained was added 3n6 of pyridine and 
methanesulfonyl chloride was then slowly added thereto at Ot:. The 
reaction mixture was stirred for 3 hours at 0t, and excess of ethyl 
acetate was added thereto. The organic layer was washed three times 
with water and IN aqueous HC1 solution, dried over sodium sulfate and 

30 then filtered under reduced pressure. The filtrate was distilled under 
reduced pressure. The residue was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(l:2)]. The fractions 
containing the desired product were combined and distilled under reduced 
pressure to obtain 80 mg of the white foamy product. 74mg of the product 

35 thereby obtained was treated according to the same procedure as Example 
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1-n) to obtain 34 mg of the title compound as a pale yellow solid 

! H NMR(MeOH-d,, ppm) : S 7.81(m, 1H), 7.53(d, 1H), 7.29<m, 2H), 7.16 
(m, 2H), 7.03(t, 1H), 6.37<s, 1H), 4.19-4.12<m, 3H), 3.75(d, 1H), 
3.59(m, 2H), 2.84<s, 3H), 2.74(t, 2H, J=8.09Hz), 1.96-1.91<m, 4H)! 
1.77(m, 2H), 1.25(t, 3H) 

Example 22 : Synthesis of e thvi 2 -r2-rfR)-^-r?-(6- a miH,„o-i- 

ethv I indol-2-y0ethvnpyr)ro» din-? ,-v n -2-nvn^hvn ben7 : n a f < > 
(CompoirodL23J 

a) Synthesis of 2-t2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]pyi TO li- 
dinyl]-2-oxoethyl]benzoic acid: 

985mg of the compound I-a obtained in Example 1-1) was 
dissolved in 40ml of ethanol, and 956 mg of 75% homophthalic anhydride 
and 1.05me of triethylamine were added thereto. The resulting solution 
was stirred for one hour at room temperature and distilled under reduced 
pressure to remove ethanol. To the residue was added water. The 
mixture was extracted with dichloromethane. The organic layer was 
then washed with 1N-HC1 and water, dried over sodium sulfate, and then 
filtered. The filtrate was distilled under reduced pressure to obtain 
1.57g of the title compound as a yellow foamy solid. 

*H NMR(CDCl3, ppm) : 8 7.95(dd, 1H, J=7.80Hz, 1.30Hz), 7.50-7.44(m, 
2H), 7.37-7.34(m, 2H), 7.17-7.25( m , 2H), 6.33(s, III), 4.28(s, 2H), 
4.06-3.98(m, 3H), 3.94-3.91(m, 2H), 3.75-3.71(m, 2H), 2.24-2.21 
(m, 1H), 2.10-2.05(m, 3H), 1.79-1.72(m, 2H), 1^5-1.21(m, 3H) 

b) Synthesis , of ethyl 2-[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)eth- 
yl]pyrrolidin-2-yl]-2-oxoethylIbenzoate: 

150mg of the compound obtained in the above a) was treated 
according to the same proccedure as Example 1-n) to obtain 50mg of the 
title compound as a pale yellow solid. 
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J H NMR(MeOH-d4, ppm) : S 7.87(dd, 1H, J=7.85Hz, 1.40Hz), 7.76(s, 1H), 
7.48(d, 1H, J=8.30Hz), 7.39(d, 1H, J=1.50Hz), 7.30-7.25(m, 2H), 
7.18-7.15(m, 1H), 6.32(s, 1H), 4.14-4.09(m, 5H), 3.93(d, 2H, 
J=7.96Hz), 3.58-3.55<m, 2H), 2.74-2.71(m, 2H), 2.14-2.11<m, 1H), 
1.96-1.93(m, 3H), 1.83-1.80<m, 2H), 1.19-l.ll(m, 6H) 

ES-MS : 475(M+D* 

Example 23 : SgfltbfiSig of 2-f2 - \(f>) - ? .- f 2-(R- am ^ vn -i-^ Y}in . 
dol-2-yl)ethYl]pYrrolidinvlI-2 -oxoeth v 1 1benzoi r aHH (Comnnnnrt 9A) 

150rag of 2-[2-[(S)-2-[2-(6-cyano-l-eUiylindol-2-yl)ethyl]pyrro- 
lidinyl]-2-oxoethyl]benzoic acid obtained in Example 22-a) was treated 
according to the same procedure as Example 1-n) to obtain 28mg of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-d,, ppm) : S 7.68(s, 1H, J=7.60Hz), 7.62(dd, 1H, J=7.60 
Hz, 2.00Hz), 7.43(d, 1H, J=8.30Hz), 7.22-7.15(m, 4H), 6.37<s, 1H), 
4.15-4.10(m, 4H), 3.85(d, 1H, J=15.80Hz), 3.54-3.51(m, 2H), 
2.77-2.74(m. 2H), 2.21-2.16<m, 1H), 1.98-1.93(m, 3H), 1.82-1.78 
(m, 2H), 1.28-1.22(m, 3H) 

ES-MS : 447(M+D* 

Example 24 z Synthesis of l-«thvi-9-l9-U $ )-i-p - cvclontmM _ 9 _ 

phenylacetyl)pyiTolidin-2-vl1ethvi1 indol < >-fi-r a rhnv np ^, rtin» 
(Compound 30) 

a) Synthesis of 2-cyclopentyl-2-phenylacetyl chloride: 

In a lOOnrf flask, 0.2g of 2-cyclopentyl-2-phenylacetic acid was 
introduced and 8me of thionyl chloride was slowly added thereto at 0"C. 
The reaction mixture was stirred for 4 hours at 70t and then evaporated 
under reduced pressure to remove the solvent. The residue was dried 
under reduced pressure to obtain Q.2g of the title compound as a brown 
oil. 



b) Synthesis of l-ethyl-2-[2-[(S)-l-(2-cycIopentyl-2-phenylacetyl)pyrro- 
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10 



15 



lidin-2-yl]ethy]]indole-6-carbonitrile: 

300mg of the compound I-a obtained in Example 1-1) and 30mg of 
2-cyclo- pentyl-2-phenyIacetyl chloride were treated according to the 
same procedure as Example 1-m) to obtain 30n»g of the title compound as 
a yellow oil. 

'H NMRCCDCb, ppm) : S 7.53(m, 2H), 7.36-7.21<m, 6H), 6.28(s, 1H), 
4.33(m, 1H), 4.13(m, 2H), 3.59(m, 1H), 3.38-3.3(Mm, 2H), 2.64<m 
3H), 2.07-1.92(m, 6H), 1.62(m, 6H), 1.26<m, 3H), 1.09(m, 2H) 

O Synthesis of l-ethyl-2-[2-[(S)-l-(2-cyclopentyl-2-phenylacetyI)pyrro- 
lidin-2-yl]ethyl]indole-6-carboxainidine: 

26m of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 20mg of the 
title compound as a pale yellow solid. 

»H NMR(CDCb, ppm) : S 8.03(s, 1H), 7.40-7.18(m, 7H), 6.16(s, 1H), 
4.27<m, 1H), 4.10 (m, 2H), 3.55<m, 1H), 3.37-3.28(m, 2H), 2.58<m, 
3H), 2.01-1.90(m, 6H), 1.57<m, 611), 1.25(m, 3H), 1.07(m, 2H) 

Example gj : Synthesis of 1-^h T i-o -ia- W si-i- ( g - TlT ^ 1Tin ._ ? _ 
Pbenylacetyl) P y r r 0 lidin-^-vl1ethvllind»l < .-i;- < .^ ^^ f rtfnr 

25 (Compound ?1> 

250mg of the compound I-a obtained in Example 1-1) and 140mg of 
benzoylformic acid were dissolved in 10m€ of dichloromethane, and 358mg 
of WSCIHC1 was then slowly added thereto at 0t. The reaction 

30 mixture was - stirred at room temperature overnight, and excess of 
chchloromethane was added thereto. The organic layer was washed with 
water, dried over anhydrous magnesium sulfate and then filtered under 
reduced pressure. The filtrate was distilled under reduced pressure. 
The residue was purified with silica gel column chromatography foment: 

35 n-hexane/ethyl acetate(2:l)]. The fractions containing the desired 



20 
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product were combined and distilled under reduced pressure to obtain 83 
mg of the product, which was then dissolved in 5me of methanol, and 16rag 
of NaBR, was added at room temperature thereto. The mixture was 
stirred for one hour and then distilled under reduced pressure to remove 

5 the reaction solvent. The residue was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(l:l)). The fractions 
containing the desired product were combined and then distilled under 
reduced pressure to obtain 15mg of the white solid product, which was 
then treated according to the same procedure as Example 1-n) to obtain 7 

10 mg of the title compound as a pale yellow solid. 

J H NMR(MeOH-dj, ppm) : S 7.81(m, 1H), 7.55(d, 1H), 7.34-7.23(m, 6H), 
6.41(s, 1H), 4.23(m, 2H), 4.10(m, 1H), 3.49(m, 2H), 3.10(m, 1H), 
2.78(t, 2H), 2.25(m, 1H), 1.91(m, III), 1.79-1.72(m, 5H), 1.30(t, 
15 3H) 

Example 26 = Synthesis of 1 -methvi r?. - r(S)-i- mil-2 -acetyl - 
ajnmo-2-<4-hvdroxyphe nvl)acetvnp v rro lidifi-2-vnethvl1indni*>-fi- 
earfapxamidinB fComnmind a?>) 

20 

l.OOg of the compound I-b obtained in Example 2-b) and l.llg of 
(R)-2-(acetylamino)-2-(4-acetyloxyphenyl)acetic acid were treated accor- 
ding to the same procedure as Example 11-a) to obtain 1.67g of 4-[2- 

[(S)-2-[2-(6-cyano-l-memylindol-2-yl)ethyllpyrrolidinyl]-(R)-l-acetyla- 
25 mino-2-oxoethyl]phenyl acetate. 96mg of the compound thereby obtained 
was treated according to the same procedure as Example 1-n) to obtain 
48mg of the title compound as a pale yellow solid. 

*H NMR(MeOH-d4, ppm) : $ 7.80(s, 1H), 7.52(d, 1H, J=8.25Hz), 7.32(d, 
30 1H, J=8.33Hs), 7.08(d, 2H, J=8.46Hz), 6.62(d, 2H, J=9.42Hz), 6.36 

(s, 1H), 4.09(brs, 1H), 3.70(s, 3H), 1.86(s, 3H) 



35 



Example 27 t Synthes i s of l-e t hvl - 2 -f2-r(S)-l-((R)-2-methvl- 
3u l fonylamino-?-Phenvlacetvl)Dvrrolidin-^-v]W hvllindoie-fi-r a rK» Y 
-amidine (Compound 37) 
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l.OOg of (R)-(-)-2-phenylglycine, 10ml of 1,4-dioxane and 10n« of 
2N aqueous NaOH solution were mixed, and 1.73g of (BOO2O was 
slowly added at 0t. The reaction mixture was stirred overnight at 
room temperature and distilled under reduced pressure to remove 
1,4-dioxane. To the residue were added 50m« of water and 5m« of 
aqueous NH4OH solution. The aqueous layer was washed with 
dichloromethane, acidified with c-HCl, and then extracted with ethyl 
acetate. The extract was dried over sodium sulfate and distilled under 
reduced pressure to obtain 1.6g of liquid (R)-2-[(tert-butoxy)carbonyl- 
amino]-2-phenylacetic acid. 507mg of (R)-2-[(tert-butoxy)carbonyl- 
amino]-2-phenylacetic acid and 450mg of l-ethyl-2-[{(S)-pyrrolidin-2- 
yl)ethyl]indole-6-carbonitrile were then treated according to the same 
procedure as Example 11-a) to obatin the product, which was then 
dissolved in dichloromethane. To the resulting solution, 4m* of 
trifluoroacetic acid was added. The reaction solution was stirred 
overnight at room temperature and extracted with excess of 
dichloromethane. The oragnic layer was neutralized with aqueous 
NaHCOa solution and then extracted with dichloromethane. The extract 
was dried over MgS0 4 and filtered under reduced pressure. The filtrate 
was then distilled under reduced pressure. The remaining residue was 
purified with silica gel column chromatography [eluent: dichloromethane/ 
methanol(10:l)]. The fractions containing the desired product were 
combined and then distilled under reduced pressure to obtain 290mg of the 
white solid product. 80mg of the resulting product l-ethyl-2-[2-[(S)-l- 
<(R)-2-amino-2-phenylacetyl)pyrroK^^ 

was dissolved in 5nJ! of dichloromethane, and triethylamine (0.299 mmole) 
and methanesulfonyl chloride (0.299 mmole) were added at Ot thereto. 
The reaction mixture was stirred for 3 hours at Ot and excess of 
dichloromethane was added thereto. The organic layer was washed with 
water, dried over NasSO* and then filtered under reduced pressure. The 
filtrate was evaporated under reduced pressure. The residue was 
purified with silica gel column chromatography [eluent : n-hexane/ethyl 
acetate(l:2)] to obtain 90mg of the white foamy solid product. Finally, 
70.Bg of ? ,the resulting compound, l-ethyI-2-[2-[(S)-l-((R)-2-methyIsulfo- 
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was 



nylaimno-2-phenylacetyl)pyrrolidin-2-yte^ 
treated according to the same procedure as Example 1-n) to obtain 28mg 
of the title compound as a pale yellow solid. 

J H NMR(MeOH-d,, ppm) : S 7.81(s, 1H), 7.55(d, 1H, J=8.08Hz), 7.37- 
7.19<m, 6H), 6.39(s, 1H), 5.21(s, 1H), 4.23-4.12<m, 3H>, 3.62(m, 
1H), 3.12(m, 1H), 2.80(t, 2H), 2.68(s, 3H), 2.25(m, 1H), 1.93< m> 
2H), 1.81-1.74(m, 6H), 1.30(t, 3H) 

Example 28 : Synthesis of ethvl 2-rrmwyf ? >- r (c |- ? - r o _ ffi 
am i dino- 1 -ethYli n rtol-^-vDetbvnovrroiidinvn-^-^- ^ - n h«.nviu thy n 

-aminolacetate fr.n mpaM r,^ flp) 

192mg of l-ethyl-2-[2-[(S)-l-((R)-2-amino-2-phenylacetyl)pyrro- 
lidin-2-yl]ethyl]indole-6-carbonitrile obtained in Example 27 and 120nig of 
ethyl bromoacetate were treated according to the same procedure as 
Example 1-m) to obtain 129mg of ethyl 2-[[(R)-2-[2-[(S)-2-[2-(6-cyano- 

l-ethylindol-2-yl)ethyl] P yrrolidinyl]-2-oxo-l-phenylethyl]amino]acetate. 
120mg of the resulting compound was treated according to the same 
procedure as Example 1-n) to obtain 34mg of the title compound as a pale 
yellow solid. 

J H NMR(MeOH-d», ppm) : 6 7.81(s, 1H), 7.54(t, 1H), 7.48-7.22(m, 6H), 
6.39(s, 1H), 4.52(s, 1H), 4.21<m, 2H), 4.06-4.01(m, 2H), 3.56(m! 
2H), 3.05(m, 1H), 2.78(m, 2H), 2.25(m, 1H), 1.80-1.68(m, 7H), 
1.29(t, 3H, J=7.10Hz), 1.13(m, 3H) 

Exa m p l e 29 : Synthesis of l-ethvi-2-rg-r/s^-i - rm>-g-^H f i 1 - 

mpy l methYla mi no)-2-i)h fny l acety i 1n v TToK din-p-vil^t.ynindni^-fi- 
cadMxjttaidinfi (Co mmand 39) 



129mg of ethyl 2-[[(R)-2-t2-[(S)-2-[2-(6-cyano-l-ethylindol-2- 
yl)ethyl]pyrrohdinyl]-2-oxo-l-phenyl]ethyl]amino]acetate obtained in 
Example 28 was treated according to the same procedure as Example 
1-n) to obtain 40rag of the title compound as a pale yellow solid. 
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*H NMRCMeOH-cU, ppm) : 6 7.81(s, 1H), 7.50(m, 1H), 7.34-7.13(m, 6H), 
6.39(s, 1H), 4.46(s, 1H), 4.21(d, 2H), 4.08<m, 1H), 3.60(m, 1H),' 
3.24-2.97(m, 3H), 2.77ft, 2H, J=7.58Hz), 2.30<m, 1H), 1.92(m, 2H), 
1.80-1.68<m, 5H), L28(t, 3H, J=6.93Hz) 

Example 30 : Synthesis of ^n m^ - n - ns^ -^i^-^ ^.^ 
gthyli ii rtol-2-vi)ethy11pyiTPl^^ 

acid (Compound 41}) 

To 20n>g of ethyl 2-[[(R)-2-[2-[(S)-2-[2-(6-amidino-l-ethyl- 
indol-2-yl)ethyI]pyn-oHdiny]]-2-oxo-l-phenyl]ethyl]amino]acetate obtained 
in Example 28 was added concentrated HC1 solution, and the reaction 
solution was stirred overnight while heating to 50-55T and then distilled 
under reduced pressure to remove the solvent. The residue was purified 
with column chromatography [eluent: methanol] on NH-DM1020 silica to 
obtain 14rag of the title compound as a white solid. 

l B NMRCMeOH-d,, ppm) : 8 7 .77<s, 1H), 7.46<t, 1H, J=7.58Hz), 
7.36-7.21(m, 6H), 6.33(s, 1H), 4.51(s, 1H), 4.20-4.08(m, 4H)! 
3.02<m, 2H), 2.76<t, 3H, J=7.90Hz), 2.25<m, 1H), 1.91<m, 2H), 
1.77-1.68(m, 5H), 1.26(m, 3H) 

Example 31 = Synthesis of l-met hvl-^-ry -RSl-i-^-^i^ ^,- 
ac e tvl)pvTrol!din-2-vnethvninrioi.,-fi-. a ^ 1 TTf , Tn i rf itl ^ fr^ nnif ^ 1?t 

a) Synthesis of l-methyl-2-[2-[(S)-l-(2-cyclopentylacetyl)pyrrolidin-2- 
yl]ethyl]indole-6-carbonitrile: 

lOOmg of the compound I-b obtained in Example 2-b) and 0.055m£ 
of cyclopentylacetic acid were reacted acconling to the same procedure as 
Example 11-a) to obtain 32aig of the tide compound as a pale yellow 
solid. 

'H NMR(CDCl3, ppm) : 8 7.57(m, 2H), 7.29<m, 1H>, 6.40<s, 1H), 4.25<d, 
1H), 3.71(s, 3H), 3.48(m. 2H), 2.80<t, 2H), 2.28<m, 4H>, 1.98(m, 
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4H), 1.88 <m, 2H), 1.75(m, 2H), 1.59<m, 3H), 1.16(m, 2H) 

b) Synthesis of l-methyl-2-[2-[(S)-l-(2-cyclopentylacetyl)pyrn>]idin-2- 
yl]ethyl]indole-6-carboxamidine: 

32mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 20mg of the 
title compound as a pale yellow solid. 

'H NMRCCDCb, ppm) : 6 7.95<s, 1H), 7.27(m, 2H), 7.13-6.84(br, 2H), 6.12 
<s, 1H), 4.03(m, 1H), 3.56(s, 3H), 3.33(m, 2H), 2.55(m, 2H), 2.13 
(m, 4H), 1.84-1.70(m, 6H), 1.52-1.40(m, 5H), 1.03(m, 2H) 

ES-MS : 380<M+D* 

Example 32 : Synthe sis o f l -ethvl-2-r2-r/Sl-1-^-^yrlonentvl- 

acetYl)pyiTOlidin-2-vnethvnindole-6-c a rhnx a fn; d ine (ComnniinH 431 

a) Synthesis of l-ethyI-2-[2-[(S)-l-(2-cyclopentylacetyl)pyrrolidin-2-yl] 
-ethyl]indoIe-6-carbonitrile: 

lOOrag of the compound I-a obtained in Example 1-1) and 0.052me 
of cyclopentylacetic acid were reacted according to the same procedure as 
Example 11 -a) to obtain 30mg of the title compound as a pale yellow 
solid. 

*H NMRCCDCla, ppm) : 6 7.56(m, 2H), 7.29(m, 1H), 6.40(s, 1H), 4.28(m, 
1H), 4.15(m, 2H), 3.50(m, 2H), 2.79(t, 2H), 2.30(m, 4H), 1.98(m, 
3H), 1.87(m, 2H), 1.75(m, 2H), 1.59(m, 4H), 1.35(m, 3H), 1.18(m, 
2H) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-(2-cyclopentylacetyl)pyrrolidin-2-yll 
-ethyl)indole-6-carboxamidine: 

29mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 19mg of the 
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title compound as a pale yellow solid. 

l H NMR(CDCl3, ppm) : 6 8.06<m, 1H), 7.37(m, 2H), 6.91-6.52(br, 4H), 
6.22(s, III), 4.17(m, 3H), 3.43(m, 2H), 2.67(m, 2H), 2.25<ml 4H)! 
1.94-1.71(m, 7H), 1.56<in, 4H), 1.21(m, 3H), 1.13<m, 2H) 

ES-MS : 394(M+1)* 

Example 33 : Synthesis of et hyl Z - U S)-?.-T?.-tK- ami Ai nn -i-^ Y ll _ 

mdpl-2-yI)ethYllpviTOlidinvn-2-rvrln^ . Y i-3- OXftnrnnai1>rf ,^ 
(Comoonnd 441 

a) Synthesis of ethyl 3-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-cyclopentyl-3-oxopropanoate: 

In a lOOme flask, lg of the compound I-a) obtained in Example 
1-1) and lg of Q-ethylcarboxylate cyclopentane acetyl chloride were 
introduced and reacted according to the same procedure as Example 1-n) 
to obtain 0.5g of the title compound as a pale brown oU. 

'H NMR(CDCl3, ppm) : 6 7.56(m, 2H), 7.28(m, 1H), 6.4(Km, 1H), 4.31(m, 
1H), 4.17(m, 4H), 3.70(m, 1H), 3.59(m, 1H), 3.30(d, 1H), 2.8l(m, 
2H), 2.68(m, 1H), 2.28(m, 1H), 2.02(m, 5H), 1.77(m, 2H), 1.61(m, 
5H), 1.35<m, 3H), 1.22(m, 3H), 1.09(m, 1H) 

b) Synthesis of ethyl 3-[(S)-2-[2-(6-aniidino-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-cyclopentyl-3-oxopropanoate: 

0.4g of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 0.31g of the 
title compound as a pale yellow solid. 

'H NMWCDCfe, ppm) : 6 7.98(m, 1H), 7.47<m, 1H), 7.33(m, 1H), 6.30(s, 
1H), 4.16(m, 5H), 3.69-3.56(m, 2H), 3.30<d, 1H), 2.73(m, 3H), 2.25 
(m, 1H), 1.98<m, 5H), 1.72-1.58(m, 7H), 1.31-1.21(m, 6H), 1.03(m. 
1H) 
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ES-MS : 466(M+1) > 

Examp l e 34 : Synthesis of 3-r(S)-2-r2-(fi- a mM,t t f >- 1 -^ h vi; Tl l1r |. ? _ 

V l )ethvnPYrroHdinvn-2-CVClOPRntvl-3-nynnm P annir ar-frf (Comiwmnrf 

451 

In a 50me flask, 80mg of ethyl 3-[(S)-2-[2-(6-amidino-l-ethyl- 
indol-2-yl)ethyl]pyrroUdinyl]-2-cyclopentyl-3-oxopropanoate obtained in 
Example 33 was dissolved in 20mt of ethanol, and 10m6 of 2N NaOH was 
added thereto. The reaction mixture was stirred for 10 hours at room 
temperature, neutralized with 1096 aqueous citric acid solution, and then 
distilled under reduced pressure to remove the solvent. The residue was 
then purified with column chromatography [eluent: ethyl acetate/methanol 
(5:1)] on NH-DM1020 silica to obtain 51mg of the tide compound as a 
yellowish white solid. 

"H NMR(MeOH-d», ppm) : 6 7.87(s, 1H), 7.60(d, 1H), 7.38(d, 1H), 6.44(s, 
III), 4.28(m, 2H), 3.87(m, 1H), 3.65(m, 1H), 3.19(d, 1H), 2.89(m, 
3H), 2.59(m, 1H), 2.24(m, 1H), 2.03(m, 5H), 1.84(m, 4H), 1.59(m, 
4H), 1.32(m, 3H) 

IR(KBr) : 3420, 2890, 1620 cm" 1 

ES-MS : 439<M+1)\ 462(M+Na) 

Example 35 : Synthesis of l-ethvl-2-r2-rK^-i - (2-^vH»h < >wi a ^tvH 
-PVrTOHdin-2-ynethvllindole-6-carhoirflfniHin e (ComimimH AR) 

a) Synthesis of l-ethyl-2-[2-t(S)-l-(2-cyclohexylacetyl)pyrrolidin-2-yl]- 
ethyUindole-6-carbonitrile: 

lOOmg of the compound I-a obtained in Example 1-1) and 88 mg of 
cyclohexylacetic acid were reacted according to the same procedure as 
Example 11 -a) to obtain 60 mg of the title compound as a pale yellow 
solid. 

?H NMR(CDCl3, ppm) : 6 7.56(m, 2H), 7.30(m, 1H), 6.40(s, 1H), 4.28(m, 
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1H), 4.15<m, 2H), 3.47(t, 2H), 2.79(t, 2H), 2.28<m, 1H), 2.17(m. 
1H), 1.99<m, 4H), 1.74-1.67<m, 7H), 1.38(m, 4H), 1.26<m, 3H), 
0.94(m, 2H) 

5 b) Synthesis of l-ethyl-2-[2-[(S)-l-(2-cyclohexylacetyl)pyrn)Iidin-2-yI]- 
ethyl]indole-6-carboxamidine: 

50mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 40mg of the 
10 title compound as a pale yellow solid. 

'H NMR(CDCl3, ppm) r 8 8.02(s, 1H), 7.73-7.54(br, 2H), 7.43(m, 2H), 
6.25(s, 1H), 4.13(m, 3H), 3.48(m, 2H), 2.68(m, 2H), 2.21(m, 1H), 
2.13(m, 1H), 1.92<m, 4H), 1.69-1.63<m, 7H), 1.27(m, 7H), 0.93(m, 
15 2H) 

ES-MS : 409(M+1)* 

Example 36 : Synthesis of 1-ethvi-2-rg-rre> - ri_<3^ mly i m _ 
Panov»pym>lidin-?-yl1ethynindole-fi-r a rhnv i , m ,H 1 Tl e (ComnnnnH ^ 

20 

60mg of the compound I-a obtained in Example 1-1) and 40mg of 
3-phenylpropanoic acid were reacted according to the same procedure as 
Example 11-a) to obtain 55mg of the product, which was then treated 
according to the same procedure as Example 1-n) to obtain 40mg of the 
25 title compound. 

J H NMR(CDC1 3 , ppm) : S 8.08(m, 1H), 7.61(m, 1H), 7.44(m, 1H), 7.34- 
7.17(m, 5H), 6.28(s, 1H), 4.19(m, 3H), 3.36-2.95(m, 2H), 2.92(t, 
2H), 2.86(m, 4H), 2.69(m, 2H), 2.54(t, 211), 2.27(m, 1H), 1.73-1.63 
30 (m, 2H) 

Examnlr 37 : Synthesis of i-«™*j.vi- ? -ra- r ( S )-i-(<R)-^ ^ 

^np-3-nhrny | pronanoy1)pv^^ 

dine (Compound 53) 

35 
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l.OOg of the compound I-b obtained in Example 2-b) and l.OOg of 
(2)-2-acetylamino-3-phenylpropanoic acid were treated according to the 
same procedure as Example 11-a) to obtain 1.37g of N-[(R)-2-[(S)-2- 

t2-(6-cyano-l-methyliiidol-2-yl)emyUpyiTolidinyU-2-oxo-l-benzylethyU- 
5 ethan amide. 78mg of the compound thereby obtained was treated 
according to the same procedure as Example 1-n) to obtain 32mg of the 
title compound as a pale yellow solid. 

J II NMR(MeOH-d4, ppm) : 6 7.79(s, III), 7.48(d, 1H), 7.18(d, 1H), 7.14<m, 
10 5H), 6.31<s, III), 4.20-3.90(brs, 1H), 3.66<s, 3H), 2.84<s, 3H) 

Example 38 ; Synthesis of 1-ethvi-2-rij-r(s)- i-(2-rvrfn T >r» P y ^ mf - 
nfl acetY»pyrrolidin-2-vnethvnindni»»-fi - C arhny a inidin«» fr^ p^^ 
57J 

15 

150mg of the compound I-b obtained in Example 2-b) was reacted 
with 96mg of chloroacetyl chloride under the same conditions as Example 
1-m) to obtain the product, which was then dissolved in N,N-dimethyl- 
formamide. To the resulting solution were added 50mg of cyclopropyl- 

20 amine and K2CO3. The reaction mixture was stirred overnight at room 
temperature and extracted with ethyl acetate. The extract was dried 
over MgS0 4 and then filtered. The filtrate was concentrated under 
reduced pressure to obtain the residue, which was then purified with 
silica gel column chromatography [eluent: ethyl acetate/n-hexane <4U)] to 

25 obtain 120mg of the pale yellow solid product, l-ethyl-2-[2-[(S)-l-(2- 
cyclopropylaminoacetyl)pyrroUcfin-2-yl]ethyl]indole-6-carbonitriIe. The 
product thereby obtained was treated according to the same procedure as 
Example 1-n) to obtain 45mg of the title compound as a pale yellow solid; 

30 ES-MS : 382(M+D* 

Exa m p l e 39 : Synthesis of l-ethvi-z-rs -Hsi-i-re-rcveinnr^yi- 

( m et h ylsulfonvnaminolacervllpvrmiiHin-g -viirthvnindole-6-^rhftir- 

35 
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lOOmg of 

l-ethyl-2-[2-[(S)-l-(2-cyclopropylaminoacetyl)pyirolidin-2-yl]elhyl]indole 
-6-carbonitrile obtained in Example 38 was reacted with 60mg of 
methanesulfonyl chloride in 2ml of pyridine to obtain 90mg of the product, 
which was then treated according to the same procedure as Example 1-n) 
to obtain 55mg of the title compound as a pale yellow solid. 

ES-MS : 460<M+ir 

Example 40 ' Synthesis of «*hvl ^ -rr2-r(St-^-r2-(fi- a mirii»»-i- 

methYlindol-2-yl)ethvl1nvrrolidinvl1-a - oxoethvl1rvHo Pron vi am in^- 
acetate (Compound $Q> 

300mg of the compound I-b obtained in Example 2-b) was reacted 
according to the same procedure as Example 38 to obtain 290mg of 1- 

methyl-2-t2-[(S)-l-(2-cyclopropylaminoacetyl)pyrrolidin-2-yl]ethyl]indole 
-6-carbonitrile, which was then reacted with 170mg of ethyl 2-bromo- 
acetate according to the same procedure as Example 1-m) to obtain 250mg 
of the yellow solid product The resulting product was then treated 
according to the same procedure as Example 1-n) to obtain 85mg of the 
title compound as a pale yellow solid. 

J H-NMR(MeOH-d4, ppm) : 6 7.80(d, 1H, J=3.28Hz), 7.56-7.51(m, 1H), 
7.32(d, 1H, J=8.32Hz), 6.36(s, 1H), 4.08-3.93(m, 5H), 3.71(s, 3H)! 
3.37-3.34(m, 4H), 2.74-2.61(m, 3H), 2.18-2.11(m, 1H), 1.92(m, 
1H), 1.80-1.77(m, 2H), 0.82-0.78(m, 3H), 0.58-0.65(m, 3H), 0.36 
(m, 1H) 

Examply 41 : Synthsis of ethyl 2 -rr2-rfS)-9.-r 2-(fi- a mirii«»-i- 

mettYKndo|-2-yI)^hYnpyrrolidinYn-2-oxoethvnrvr.lo» e ntvl a niinnl- 
ace tate (Componnd 60) 

lOOmg of l-methyl-2-[2-[(S)-l-(2-cydopropylaminoacetyl)pyrro- 
Udin-2-yl]ethyl]indole-6-carbonitrile obtained in Example 40 and 60mg of 
cyclopentylamine were reacted according to the same procedure as 
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Example 38 to obtain 95mg of the yellow solid product, which was then 
reacted with ethyl 2-bromoacetate according to the same procedure as 
Example 1-m) to obtain 70mg of . the pale yellow solid product The 
resulting product was then treated according to the same procedure as 
5 Example 38 to obtain 48mg of the title compound as a pale yellow solid. 

J H NMR(MeOH-d„ ppm) : 6 7.80(s, 1H), 7.54-7.51(m, 1H), 7.35-7.31(m, 
1H), 6.37<s, 1H), 4.58(m, 2H), 4.38-4.31(m, 1H), 4.08-4.02(m, 
2H), 3.91(m, 2H), 3.71(s, 3H), 3.65-3.61(m, 1H), 3.45-3.40(m, 
10 2H), 2.79-2.73(m, 2H), 2.13-2.08(m, 1H), 1.93(m, 3H), 1.80- 

1.77<m, 411), 1.57(br, 2H), 1.41(br, 4H), 0.82-0.78(m, 3H) 

Example 42 : Synthesis of ethvl 2-rr2-rf s)- 2 -r2-ffi-amidinn--i- 
methr li ndol-2-yl)ethvl1nviToU ^^ 

15 (Comnminri fill 



150mg of the compound I-b obtained in Example 2-b) was treated 
according to the same procedure as Example 1-m) to obtain the product, 
to which 70mg of ethyl 2-(benzylamino)acetate, lOlmg of KsCOs and 2J5ml 
of dimethylformamide were added. The resulting mixture was stirred 
overnight at room temperature and extracted with ethyl acetate. The 
extract was dried over MgSO, and filtered. The ffltrate was then 
concentrated under reduced pressure. The residue was purified with 
silica gel column chromatography [eluent: ethyl acetate/n-hexane(4:l)) to 
obtain 120mg of the pale yellow solid product, which was treated 
according to the same procedure as Example 1-n) to obtain 45mg of the 
title compound as a pale yellow solid. 

*H NMR(MeOH-d4, ppm) : 6 7.77-7.31(m, 4H), 7.28-7.19(m, 4H), 6.37(s, 
1H), 4.89-4.45(m. 6H), 4.16-3.93(m, 3H), 3.69(d, 3H, J=8.84Hz), 
3.44-3.37(m, 2H), 2.81-2.75(m, 2H), 2.18-1.71(m, 6H), 0^2-0.77 
(m, 3H) 

ES-MS : 504<M+D* 



Example 43 : Synthesis of gt h vl 2-rryr(S)-2-r2-(6- am^^o-1- 
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ethy l in( i ol-^-Yl) ft thYlWo!WinYll^-oyoet hYl1rvrlonr onvi a n,in ft i^ 

tate (Compound fiSl 

a) Synthesis of l-ethyl-2-[2-((S)-l-2-chloroacetylpym)Iidin-2-yJ)ethyI]- 
indole-6-carbonitrile: 

300mg of the compound I-a obtained in Example 1-1) and 130mg of 
chloroacetyl chloride were reacted according to the same procedure as 
Example 1-m) to obtain 351mg of the title compound. 

'H NMR(CDCl3, ppm) : 6 7.65-7.55(m, 2H), 7.40-7.30(m, 1H), 6.45(s, 1H), 
4.40-4.30(m, 1H). 4.25-4.20<q, 2H), 4.10(s, 2H), 3.70-3.55(m, 2H) 
2.90-2.80<t, 2H), 2.40-2.30(m, 1H), 2.20-1.95<m, 4H), 1.90-1.75 
(m, 1H), 1.45-1.350, 3H) 

b) Synthesis of ethyl 2-t[2-[(S)-2-t2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-oxoethyl]cyclopropylamino]acetate: 

351mg of the compound obtained in the above a) was dissolved in 
dimethylformamide, and 306n.g of K&Ch and 238mg of N-ethylacetato- 
cyclopropylamine were added. The reaction mixture was stirred 
overnight at room temperature and extracted with ethyl acetate. The 
extract was dried over MgSO« and filtered, and the filtrate was then 
concentrated under reduced pressure. The residue was purified with 
silica gel column chromatography [eluent: ethyl acetate/n-hexane(4:l)] to 
obtain 373mg of the title compound as an oil. 

*H NMR(CDCl3, ppm) : 6 7.65-7.55(m, 2H), 7.30-7.20<m, 1H), 6.50-6,40 
(m, 1H), 4.35-4.1<Km, 6H), 3.75-3.40(m, 6H), 2.90-2.80<m, 2H), 
2.50-2.30(m, 1H), 2.20-1.95(m, 1H), 1.45-1.25(m, 1H), 0.95-0.70 
(m, 2H), 0.55-0.50(m, 2H) 



c) Synthesis of ethyl 2-[[2-[(S)-2-[2-(6-aimdino-l-ethylindoI-2-yl)ethyU 
-pyrroHdmyl]-2-oxoethylkyclopropylamino]acetate: 
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55mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 24mg of the 
title compound. 

'H NMRCCDCb, ppm) : 6 7.70(m, 1H), 7.40<m, 1H), 7.20(m, 1H), 6.25(s, 
1H), 4.55-4.40M, 1H), 4.20-3.80(m, 5H), 3.50-3.10(m, 6H), 2.80- 
2.70(m, 2H), 2.20-1.65(m, 6H), 1.20-1.00(m, 6H), 0.75-0.65<m, 
4H) 

Example 44 : Synthesis of 2-rr2-r(S>-^-rg-ffi - am idinn-i-^ h Y | in - 
dol-2-vOethvl1pvTTolidinYll-2-oxoethvilrvrin ff r ffft Ylamifi ff l g«»t»v 

(Compound 63) 

40mg of ethyl 2-rj2-[(S)-2-[2-(6-amidino-l-ethyUndol-2-yl)- 
ethyllpyrrolidinyl]-2-oxoethyl]cyclopropylamino]acetate obtained in Exam- 
ple 43 was dissolved in 50m£ of ethanol, and 2ml of 2N NaOH was added 
thereto. The reaction mixture was stirred for 2 hours and men 
evaporated under reduced pressure to remove the solvent. The residue 
was purified with column chromatography [eluent: ethanol) on NH-DM 
1020 silica to obtain 25mg of the title compound as a pale yellow solid. 

*H NMR(MeOH-d4, ppm) : 6 7.81-7.30<m, 3H), 6.37(s, 1H), 4.22-4.04(m, 
3H), 3.56-3.43(m, 4H), 3.28(s, 2H), 2.81-2.67<m, 2H), 2.37(m, 
1H), 2.23-1.70(m, 6H), 1.30-1.22(m, 3H), 0.64-0.25(m, 4H) 

ES-MS : 440<M+ir 

Example 45 ; Synthesis of et hyl 2-rr 2- r(S) -2- r 2-(6- am ,dinn-i- 

ethy li ndpl-2 -v l )et h v l lPVr r o lidi n v n - l methvl-^-oxoethvnrvHn-nmnv 

taminolacejate tcpjanannd 

a) Synthesis of ethyl 2-H2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrroUdmyl]-l-memyl-2-oxoemyl]cyclopn>pylamino]acetate: 

500mg of l-ethyl-2-[2-((S)-l-2-bromopropanoylpyrroIidin-2-yl)- 
ethyl]indole-6-carbonitrile and cyclopropylamine were dissolved in dry 
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N,N-diinethylformamide, and 104mg of NaHCCfe and 20.4mg of KI were 
added thereto. The reaction mixture was heated under refluxing for one 
hour and, after water was added, extracted with ethyl acetate. The 
extract was dried and distilled under reduced pressure. The residue was 
purified with silica gel column chromatography [eluent: dichloromethane/ 
methanol(20:l)] to obtain the title compound in a quantitative yield. 

b) Synthesis of ethyl 2-[[2-[(S)-2-[2-(6-cyano-l-ethyIindol-2-yl)ethyl]- 
pym>lidinyl]-l -methyl-2-oxoethyl]cyclopropylamino)acetate: 

467mg of ethyl 2-[[2-[(S)-2-[2-(6-cyano-l-eUiylindol-2-yl)- 
ethyI]pyrrolidinyl]-l-methyl-2-oxoethyl]cyclopropylamino]acetate was 
dissolved in 15ml of acetonitrile, and diisopropylethylamine and 
ethyl-2-bromoacetate were added thereto. The reaction mixture was 
heated to 70°C and stirred for 4 hours. The reaction solution was 
concentrated under reduced pressure to obtain the residue, which was 
then purified with silica gel column chromatography [eluent: 
dichloromethane/methanol(20:l)] to obtain 538mg of the title compound as 
a pale yellow oil. 

'H NMR(CDC1 3 , ppm.) : 6 7.79(s, 1H), 7.58(d, 1H, J=8.10IIz), 7.28(d, 1H, 
J=7.96Hz), 6.45(s, 1H), 4.35-3.90(m, 8H), 3.60-3.40(m, 3H), 2.84 
(m, 2H), 2.38-1.70(m, 8H), 1.42-1.13(m, 9H), 0.48(m, 3H), 

ES-MS : 465(M+ir 

c) Synthesis of ethyl 2-ri2-[(S)-2-K-(6-amidino-l-ethylindol-2-yl)ethyl] 
-pyiroh<Imyl]-l-memyl-2-oxoemyl]cyclopropylamino)acetate: 

500n>g of ethyl 2-[[2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrroUmnyl]-l-methyl-2-oxoethylkyclopropylainino]acetate obtained in 
the above b) was treated according to the same procedure as Example 
1-n) to obtain 114mg of the title compound. 

*H NMR(MeOH-d4, ppm) : 6 7.89(s, 1H). 7.61(d, 1H, J=8^9Hz), 7.42(d, 
1H, J=8.22Hz), 6.44(s, 1H), 4.40-3.91(m, 6H), 3.70-3.40(m, 4H), 
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10 



2.84<m, 2H), 2.40-1.70(m, 8H), 1.41(t, 3H), 1.23<m, 6H), 0.50(m. 
3H) 

ES-MS : 482<M+ir 

Example 46 ; Synthesis of 2-rr?.-r(s>-?-r9-( fi - gm i » T » irn - 1 - rt h r tin _ 
dol-2-vl)ethvnnviTo1idinvn-l- m ^ Y| - ? - n T ^ t h v| 1 rydftn ^ |q ^. nn1 
-acetic acid (Compound fi5J 

32mg of ethyl 2-[[2-[(S)-2-[2-(6-amjdino-l-ethylindol-2-yl)ethyl3- 
pyrrolidinylJ-l-methyl-2-oxoethylkyclopropylaminoJacetate was treated 
according to the same procedure as Example 44 to obtain 27ms of the title 
compound as a yellowish white solid. 

*H NMR(MeOH-di, ppm) : 6 7.82<s, 1H), 7.52(d, 1H), 7.32(d, 1H), 6.36(s, 
15 1H), 4.30-3.80(m, 6H), 3.51-3.12(m, 3H), 2.73(m, 2H), 2.30-1.60 

(m, 6H), 1.26<t, 3H), 1.13(m, 3H), 0.62-0.25(m, 4H) 
ES-MS : 454CM+1)* 

Example 47 : Syn thes is of ethyl P-fTC-HS) -2-r3- < 6- a midino-l- 
20 gthynndo|-2-yl)ethvnnvn -olidinvll-fiR>-i- m ^K Y .- ? -^ thyllT , inipnT 
-acetate (Compound fifi) 

a) Synthesis of N-[2-[(S)-2-[2-(6-cyano-l-ethylindoI-2-yl)ethyl]pyrro- 
lidinyl] -( 1R)- 1 -methyl-2-oxoethyl] (tert-butoxy Iformamide: 



25 



30 



406mg of the compound I-a obtained in Example 1-1) and 316mg of 
N-(tert-butoxy)carbonyl-D-alanine were reacted according to the same 
procedure as Example 11-a) to obtain 290mg of the title compound as a 
white solid. 

^-NMIHCDCfe, ppm) : 5 7.61-7.54(m, 2H), 7.30(m, 1H), 6.42(s, 1H), 5.37 
(d, 1H, J=8.44Hz), 4.47-4.39(m, 1H), 4.20-4.11<m, 3H), 3.74-3.40 
(m, 2H), 2.79(t, 2H, J=7.91Hz), 2.39-1.77(m, 6H), 1.43(s, 9H), 
1.37(t, 3H, J=7.23Hz), 1.25(d, 3H, J=7.13Hz) 



35 
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b) Synthesis of ethyl 2-£[2-t(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrohdinyl]-(lR)-l-methyI-2-oxoethyl]anuno]etnanoate: 

274ing of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain the pale 
yellow solid product, which was then reacted with 0.076m£ of ethyl 
2-bromoacetate under the same conditions as Example 1-m) to obtain 187 
mg of the title compound as a pale yellow oil. 

'H NMR(CDCl3, ppm) : 6 7.62-7.55<m, 2H), 7.30<m, 1H), 6.43<s, 1H), 4.26 
(brs, 1H), 4.21-4.13(m, 4H), 3.50, 3.64(m, 3H), 3.41(d, lHa, 
J=16.68Hz), 3.25(d, lHb, J=16.70Hz), 2.81(t, 2H, J=8.00Hz), 2.41- 
1.71(m, 6H), L37(t, 311, J=7.21Hz), 1.27-1.23(m, 6H) 

c) Synthesis of ethyl 2-[[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)eth- 
yl]pyrrohdinyl]-(lR)-l- m ethy]-2-oxoethyl]amino]acetate: 

183rag of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 144mg of the 
title compound as a pale yellow solid. 

J II NMR(MeOH-di, ppm) : 6 7.81(s, 1H), 7.60-7.32<m, 2H), 6.40(s, 1H), 
4.22-4.01(m, 5H), 3.86-3.72(m, 1H), 3.59-3.27<m, 4H), 2.84-2.68 
(m, 2H), 2.26-1.77(m, 6H), 1.30(t, 3H, J=7.13Hz), 1.15-1.06(m, 
6H) 

IR(KBr) cm 1 : 3400, 2970, 1720, 1660, 1625, 1520, 1460 
ES-MS : 442(M+1)* 

Example 48 : Synthesis of 2-rr2-rr«?>-3- r 2 -(fi-„ m iH; ^- T ^- 

mdo|-2-y|)fthYnpyiTPfidin^ 

C acid (Componurt gy) 



130mg of ethyl 2-t[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl3pym>Hdmyl3-(R)-l- m emyl-2-oxoemyl]amino]acetate was treated 
according to the same procedure as Example 44 to obtain 60mg of the title 
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compound as a pale yellow solid. 

*R NMR(MeOH-di, ppm) : 6 7.76(s, HI), 7.57-7.27<m, 2H), 6.35(s, 1H), 
4.21-4.06(m, 3H), 3.66-3.40<m, 3H), 3.01(s, 2H), 2.82-2.73(m, 
5 2H), 2.27-1.71(m, 6H), 1.270, 3H, J=7.08Hz), 1.13-1.05(m, 3H) 

ES-MS : 414(M+ir 

Example 49 : Synthesis of ethvl ^-rr^ -r(S)-2-rg-ffi- am idin»-l- 
fithvlindpl-Z-yDethynpyTTolidinvn-flRi-l-hy^^yv methvl-g-nvn- 
10 ethvllaminolacetate (Comnniind 69) 

a) Synthesis of N-[2-[[(S)-2-[2-(6-Cyano-l-ethylindol-2-yI)ethyl)pyrTO- 

lidinyl]-(R)-l-hydroxymethyl-2-oxoethyl]-(l,l-dimethylethyloxy)meth- 
anamide: 

15 

412mg of the compound I-a obtained in Example 1-1) and 348mg of 
N-(tert-butoxy)carbonyl-D-serine were reacted under the same conditions 
as Example 11 -a) to obtain HOmg of the title compound as a viscous oil. 

20 »H NMR(CDC1 3 , ppm) : 6 7.61-7.54(m, 2H), 7.30(m, 1H), 6.41(s, 1H), 5.55 
(brs, 1H), 4.49(m, 1H), 4.28-4.13(m, 3H), 3.90-3.52(m, 4H), 
3.22(brs, 1H), 2.82-2.75(m, 2H), 2.40-1.77(m, 6H), 1.44(s, 9H), 
1.38(t, 3H, J=8.76Hz) 

25 b) Synthesis of ethyl 2-[[2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yI)ethyl]- 
pyrrolidinyl]- ( 1R)- 1 -hydroxymethyl-2 -oxoethy l]amino]ethanoate: 

109mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain the pale 
30 yellow solid product, which was then reacted with 0.029me of ethyl 
2-bromoacetate under the same conditions as Example 1-m) to obtain 20 
a« of the title compound as a pale yellow oil. 

*H NMR(CDCl3, ppm) : 6 7.62-7.55(m, 2H), 7.30(m, 1H), 6.41(s, 1H), 
35 4.87-4.38(m, 2H), 4.31-4.H(m, 6H), 3.93-3.46(m, 4H), 2.77<m, 
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10 



15 



2H), 2.38-1.73(m, 6H), 1.40-1.25(m, 6H) 

c) Synthesis of ethyl 2-[[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl] 
-pyrroUajnyI]-(lR)-i-hydroxymethyl-2-oxoethyl]ainino]acetate: 

20m of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain lOmg of the 
title compound as a pale yellow solid. 

J II NMR(MeOH-dj, ppm) : 6 7.70(s, 1H), 7.38(m, 2H), 6.27(s, 1H), 4.21- 
4.14(m, 5H), 3.57-3.47(m, 6H), 3.22-2.72(m, 4H), 2.29-1.70(m, 
6H), 1.35(t, 3H, J=7.09H 2 ), 1.25(t, 3H, J=7.14Hz) 
ES-MS : 458<M+ir 

Ex ample 50 : Synthsis of ethyl 4 -r <S )-2-^-fR- amH ino-1-^hvl- 
>ndol-2-y0ethyllpvrTT,lidinvn-3-^l A pr0nv i am; „ o _ A . nxohl , tanog ^ 
(Comnonn ri 79.) 

a) Synthesis of N-[2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]pyrro- 
20 lidin y 1 ^ 2 -^oethyl]-N-cyclopropyl(lJ-aimemylethyloxy)methanaim 

375mg of 2-[2-((S)-l-2-chloroacetylpyrrolidin-2-yl)ethyl]-l- ethyl 
-indole-6-carbonitrile and lSSmg of N-butyloxycarbonylcyclopropylamine 
were reacted under the same conditions as Example 45-b) to obtain 413mg 
25 of the title compound as a white solid. 

'H NMR(CDCl3, ppm) : 6 7.61-7.53(m, 2H), 7.30(m, 1H), 6.36(s, 1H), 4.31 
<brs, 1H), 4.15(q, 2H, J=7.28Hz), 3.93(brs, 2H), 3.54-3.37(m, 2H), 
2.81-2.76<m, 3H), 2.58-1.75<m, 6H), 1.47(s, 9H), L35(t, 3H, 
J=7.28Hz), 0.75-0.62(m, 4H) 



b) Synthesis of ethyl 4-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl)pyr- 
rohdmylJ-3-CN-cyclopropyl-Ua-tf^ 
oxobutanoate: 
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4I3mg of the compound obtained in the above a) was dissolved in 
8m£ of tetrahydrofuran and cooled to -787:. To this solution was slowly 
added dropwise 0.489me of 2M LDA (lithium diisopropylamide) solution. 
The reaction mixture was then stirred for 40 minutes. 0.108m* of ethyl 
bromoacetate was added dropwise thereto, and the mixture was stirred 
for 2 hours at -30t. After 0.5me of water was added dropwise, the 
reaction solution was evaporated under reduced pressure, diluted with 150 
me of dichloromethane, washed with 50m£ of water, dried over sodium 
sulfate, and then filtered. The filtrate was evaporated under reduced 
pressure. The residue was purified with silica gel column chromato- 
graphy [eluent: ethyl acetate/n-hexane(l:l)]. The fractions containing 
the pure desired product were combined and then evaporated under 
reduced pressure to obtain 167mg of the title compound as a white solid. 

J II NMR(CDCl3, ppm) : 6 7.59-7.54(m, 211), 7.29(m, 1H), 6.37(s, 1H), 5.11 
(brs, 1H), 4.19-4.09(m, 5H), 3.64-3.33(m, 2H), 3.22-3.12(m, 1H), 
2.78(t, 2H, J=8.00Hz), 2.61-2.52(m, 1H), 2.36-1.70(m, 7H), 1.47(s, 
9H), 1.35(t, 311. J=7.19Hz), 1.23(t, 3H, J=7.10Hz), 0.75-0.61(m, 
4H) 



c) Synthesis of ethyl 4-[(S)-2-[2-(6-amidino-l-ethyIindol-2-yl)ethyl]- 
pyirolidinyI]-3-(cyclopropylamino)-4-oxobutanoate: 

165mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 33mg of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-d4, ppm) : 6 7.77(s, 1H), 7.52-7.30(m, 2H), 6.33(s, 1H), 
4.23-4.14(m, 3H), 4.01-3.84(m, 3H), 3.73-3.46(m, 2H), 2.85-2.48 
(m, 4H), 2.12-1.71(m, 7H), 1.29(t, 3H, J=7.14Hz), l.ll-1.05(m, 
3H), 0.40-0.22(m, 4H) 

ES-MS : 468(M+D* 



Exjupple 51 : Syptbesis of 4-r<S) - 2 - r2 - ( 6- a midino-1-e thvlindol-?>- 
yl)ethvllpvrrplidinvn-3-cvclonro p vlamino-4-oxobntanoic acid 



WO 97/45424 



PCT/KR97/D0100 



97 

(Compound 73) 

26mg of ethyl 4-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethylJ- 
pyrroudinyl]-3-cyclopropylamino-4-oxobutanoate was treated according to 
the same procedure as Example 44 to obtain 16mg of the title compound 
as a pale yellow solid. 

*H NMR(MeOH -dj, ppm) : 6 7.57(s, 1H), 7.31-7.06(m, 2H), 6.27(s, 1H), 
4.22(brs, 1H), 4.13-4.05(m, 2H), 3.94-3.82(m, 2H), 3.74-3.66(m! 
1H). 2.79-2.71(m, 2H), 2.46(m, 211), 2.05-1.82(m, 7H), 1.22(t, 3H, 
J=7.13Hz), 0.36-0.31(m, 4H) 

ES-MS : 44WM+D* 

Example 52 ; Synthesi s of eth y l 2-r2-r(s>-?-r 2 -( fi - am i l1 ; nrt _ 1 _ 
methylindol-2-vl)ethvnnvrr 0 lidinvil-N- r Yr ^ r ^ n ^ bcetv i amfno1 _ iTr . f> _ 
late (Compound 75) 

lOOmg of the compound I-b obtained in Example 2-b) and 98mg of 
ethyl 2-(2-chloro-N-cyclopentylacetylamino)acetate were reacted under 
the same conditions as Example 42 to obtain the pale yellow solid 
product, which was then treated according to the same procedure as 
Example 1-n) to obtain 20mg of the title compound as a pale yellow solid. 

'H NMIMMeOH-d*. ppm) : 6 7.81-7.32(m, 3H), 6.31(m, 1H), 4.52-4.43(m, 
1H), 4.04-3.96(m, 2H), 3.80-3.48(m, 4H), 3.85(s, 3H), 3.11-2.66 
(m, 4H), 2.55-1.03(m, 15H), 0.80(t, 3H, J=6.94Hz) 

ES-MS : 482(M+D* 

Example 53 ; Synthesis of l -methvl-2 - r2 -r(S)-i-^-n a « h thvi. e .,ifn- 

ny | )pyrrolidin-2-vllethvnindnlA-R- < . ar D oxainiHin f (Comimnnrl 77) 

a) Synthesis of l-methyl-2-t2-[(S)-l-(2-naphthylsulfonyl)pyrrolidin-2- 
yl}ethy]]indole-6-carbonitrile: 



In a 25me flask. 30mg of l-methyl-2-((S)-2-pyrrolidin-2-ylethyl)- 
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indole-6-carbonitrile and 36mg of 2-naphthalenesulfonyl chloride were 
dissolved in 3m£ of dichloromethane, and 0.055m« of triethylamine was 
added at room temperature. The reaction mixture was stirred for 2 
hours, diluted with water and then extracted three times with 
dichloromethane. The extracts were combined, dried over MgS0 4 and 
then evaporated. The residue was purified with silica gel column 
chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The fractions 
containing the pure desired product were combined and then evaporated 
to obtain 26.9mg of the title compound as a pale yellow solid. 

'H NMR(CDCl3, ppm) : 6 8.26<s, 1H), 7.88(m, 2H), 7.78(m, 1H), 7.73(d, 
1H), 7.70(m, 2H). 7.64(m, 1H), 7.59(m, 1H), 7.34(d, 1H), 6.39<s, 
1H), 3.79(m, 1H), 3.74(s, 3H), 3.50(m, 1H), 3.34(m, 1H), 2.93(m, 
211), 2.28(m, 1H), 1.99(m, 1H), 1.83(m, 1H), 1.65(m, 2H), 1.58<m, 
1H) 

b) Synthesis of l-metliyl-2-t2-r(S)-l-(2-naphthylsulfonyl)pyrrolidin-2- 
yl]ethy l]indole-6 -carboxamidine: 

27mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 14mg of the 
title compound as a yellowish white solid. 

J H NMR(MeOH-d», ppm) : 6 8.11(s, 1H), 7.89-7.82(m, 3H), 7.64(d, 1H), 
7.61-7.44(m, 4H), 7.43(d, 1H), 6.37(s, HI), 3.77<s, 3H), 3.63(m, 
HI), 3.37(m, 1H), 3.25(m, 1H), 2.85(m, 2H), 2.23(m, 1H), 1.91(m, 
1H), 1.80(m, 1H), 1.59(m, 2H), 1.36(m, 1H), 

ES-MS : 46KM+1) 4 

Example 54 : S ynthesis of 1 - m ethvl-2-r2-asul-nflnhthv1snlf 0 nvl- 
PVITOHdin-a-vDethvnindole-fi-rarhnyam.rfjp e (Comnonnd 7ft> 



a) Synthesis of l-memyl-2-[2-((S)-l-naphthylsulfonylpyn«lidin-2-yl)- 
ethyl]indole-6-carbonitrile: 
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53mg of l-naphthalenesulfonyl chloride was treated according to 
the same procedure as Example 53-a) to obtain 55mg of the title 
compound as a pale yellow solid. 

5 'H NMR(CDCl3, ppm) : 6 8.79(d, 1H), 8.12(d, 1H), 7.98(d, 1H), 7.99(d, 
1H), 7.54(m, 4H), 7.40(m, 1H), 7.32(m, 1H), 6.25(s, 1H), 3.99<m, 
1H), 3.57(s. 3H), 3.47-3.40(m, 2H), 2.74(m, 2H), 2.11(m, 1H), 
1.87-1.81(m, 3H), 1.66(m, 211) 

10 b) Synthesis of l-methyl-2-[2-[(S)-l-naphmylsmfonylpyrrolidin-2- yl)- 
ethyl]indole-6-carboxamidine: 

51ms of the compound obtained in the above a) was tretaed 
according to the same procedure as Example 1-n) to obtain 25mg of the 
15 title compound as a yellowish white solid. 

J H NMWMeOH-d,, ppm) : 6 8.77(d, 1H), 8.06(m, 211), 7.95(m, 2H), 7.67<d, 
1H), 7.58(m, 1H), 7.52-7.40(m, 3H), 6.33<s, 1H), 3.94(m, 111), 
3.73(s, 3H), 3.50-3.42(m, 2H), 2.82(m, 2H), 2.14(m, 1H), 1.90(m, 
20 2H), 1.74(m, 2H), 1.64(m, 1H) 

Example 55 = Synthesis of l-methvi-?-^^^)-!-^ ^ !!,^!^^ - 
2-vl)ethyninf1olr-6-carboxamiriin P ^nmitid «i) 

5 490mg of l-methyl-2-[2-((S)-l-acetylpyrrolidin-2-yl)ethyl]indole- 

6-carbonitrile was treated according to the same procedure as Example 
1-n) to obtain 24mg of the title compound. 

'H NMR(CDCl3, ppm) : S 7.99(s, 1H), 7.33(m, 2H), 6.12(s, 1H), 4.01(bs, 
0 1H), 3.54(s, 3H), 3.45-3.20(m, 2H), 2.54(bs, 2H), 2.20-1.40<m, 

6H), 1.97(s, 3H) 



Ex a mple 5S : Synthesis of l -met hyl-2 - r? -r(S)-i-<g-nh e nvi s «if^ y i 
racetyl)pvrn>lidm-a-YnethYllindole-6-c a rhnv i .mM;n < > ^ m TmTl nTi m 
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a) Synthesis of l-methyl-2-[2-[(S)-l-(2-phenylsulfonylacetyl)pyrrolidin- 
2-yl]ethy]]indole-6-carbonitrile: 

70mg of the compound I-b obtained in Example 2-b) and 81mg of 
5 phenylsulfonylacetic acid were reacted according to the same procedure as 
Example 11-a) to obtain 12mg of the title compound as a yellow oil. 
'H NMMCDCfe, ppm) : 6 7.94-7.91(m, 2H), 7.65<d, 1H, J=7.50Hz), 7.57- 
7.51(m, 4H), 7.29(d, 1H), 6.37(s, 1H), 4.23-4.10(m, 3H), 3.68(s, 
3H), 3.75-3.66(m, 2H), 2.80<t, 3H, J=8.00Hz), 2.22-1.79(m, 6H) 

10 

b) Synthesis of l-methyl-2-[2-[(S)-l-(2-phenylsulfonylacetyl)pyrrolidin- 
2-yl]ethyl]indole-6-carboxamidine: 

12mg of the compound obtained in the above a) was treated 
15 according to the same procedure as Example 1-n) to obtain 4mg of the 
title compound as a pale yellow solid. 

l H NMR(CDC1 3 , ppm) : 6 7.98-7.93(m, 311), 7.74-7.62(m, 4H), 7.47(d, 1H, 
J=8.30Hz), 6.47(s, 1H), 4.15(bs, 1H), 3.82<s, 3H), 3.66-3.62<m, 
20 2H), 3.33(s, 2H), 2.89(t, 2H), 2.20-1.84(m, 6H) 

Example 57 ; Synthesis of 1-ethvl-2-r2-r(S) -i-frRi-nvrr 0 iidin-2- 

ylcarbonyl)pyTrpl>d i n-2-ynethY n i ndole-6 - car boxamidin^ (Comnmmd 
83) 

25 

a) Synthesis of tert-butyl-(R)-[[(S)-2-[2-(6-cyano-l-ethyKndol-2-yl)- 
etliyl]pyrrolidinyl]carbonyl]pyiTolidine carboxylate: 

17g of l-emyl-2-[((S)-pyrroUdin-2-yl)ethyl]indole-6-carbonitrile 
30 and 17.8g of (R)-N-(tert-butoxycarbonyDproline were dissolved in 
dichloromethane, and 18.3g of WSCfflCl was added thereto. The 
reaction mixture was stirred for 2.5 hours at room temperature and, after 
water was added, extracted two times with dichloromethane. The 
extracts were combined, dried over MgS0 4 and then concentrated. The 
35 residue was purified with silica gel column chromatography [eluent: 
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dichloromethane/methanol(50:l)] to obtain 24g of the title compound as a 
white foam. 

ES-MS : 465(M+1)* 

5 *B NMR(CDCl3, ppm) : 8 7.60-7.51<m, 2H), 7.32-7.24<m, 1H), 6.41-6.33 
(m, 1H), 4.52-4.47(m, 1H), 4.40-4.28(m, 1H), 4.16(q, J=7.20Hz, 
211), 3.79-3.62<m, 2H), 3.50-3.44(m, 2H), 2.83-2.79<m, 2H), 
2.15-1.85(m, 10H), 1.43-1.40(m, 9H), 1.35<t, J=7.20Hz, 3H) 

10 b) Synthesis of l-emyI-2-[2-[(S)-tl-((R)- pmoIidin - 2 _ yl) ^ tonyl]pym) _ 
lidin-2-yl]ethyl]indoIe-6-carbonitrile (Compound H-a): 

24g of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain llg of the 
j 5 title compound as a white foam. 

'H NMWCDCl* ppm) : 8 7.60-7.56(m, 211), 7.31-7.26(m, 1H), 6.43(s, 
HI), 4.41-4.37<m, 1H), 4.20-4.13(m, 3H), 3.64-3.61(m, 1H), 3.41- 
3.34(m, 3H), 2.81-2.78<m, 2H), 2.43-2.38(m, 2H), 2.17-1.82(m, 
20 8H), 1.38(t, J=7.20Hz, 3H) 

O Synthesis of l-ethyl-2-[2-[(S)-l-((R)-p yrroUdin - 2 - yIcarbonvl)pyiro . 
hdin-2-yl]ethyl]indoIe-6-carboxamidine: 

25 50rag of the compound H-a obtained in the above b) was treated 

according to the same procedure as Example 1-n) to obtain 27mg of the 
title compound as a pale yellow solid. 

'H NMWMeOH-d* ppm) : 6 7.81(s, 1H), 7.59-7.31(m, 2H), 639(s, 1H), 
30 4.21-4.05(m, 3H), 3.68-3.46<m, 3H), 3.10-2.66(m, 4H), 2.27-1.52 

(m, 10H), 1.30(t, 3H, J=7.15Hz) 
IR(KBr) cm" 1 : 3480, 1650, 1025 
ES-MS : 382<M+1)* 

35 E^ampJe^S-^^thesj^ of etfayj ?-\m)-2-mS)-9.-f9-( R - am ; Mrr ^ 



WO 97/45424 



PCT/KR97/00100 



102 

(Compound 84) 

a) Synthesis of l-methyl-2-[(2S)-[l-<(2^ 

rolidin-2-yl]ethyl]indole-6-carbonitrile (Compound II-b): 

5 

300mg of the compound I-b obtained in Example 2-b) was treated 
according to the same procedure as Examples 57-a) and 57-b) to obtain 
200mg of the title compound as a white foam. 

10 2 H NMR(CDCl3, ppm) : 5 7.63(s, 1H), 7.38(d, 1H), 7.10(d, 1H), 6.30(s, 
HI), 4.25(U 3H), 4.10-4.00(m, 1H), 3.65<s, 311), 3.45-3.20<m, 2H), 
2.80-2.70(111, 2H), 2.45-2.30(m, III), 2.30-2.15(m, 1H), 2.1-1.6<m, 
1H) 

15 b) Synthesis of methyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-methylindol-2-yl) 
-ethyl)pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

50.0mg of the compound O-b obtained in the above a) was 
dissolved in dichloromethane and then cooled to OTT. 2At& of 

^ triethylamine was added thereto, and after 20 minutes, 16^£ of methyl 
bromoacetate was added dropwise. After 20 minutes, water was added 
and the reaction solution was extracted two times with dichloromethane. 
The extracts were combined, dried over MgS0 4 and then concentrated. 
The residue was purified with silica gel column chromatography [eluent: 

25 dichloromethane/methanol(20:l)] to obtain 28rag of the title compound as a 
colorless liquid. 

l K NMWCDCl* ppm) : 6 7.56-7.48(m, 211), 7.32(m, 1H), 6.44(s, 1H), 

4.28-4.15(bs, 1H), 3 86(m, 1H), 3.72(s, 3H), 3.67(s, 3H), 3.50(m, 

_ 2H), 2.82(m, 4H), 2.o;-1.60(m, 12H) 

30 

c) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-methyhndol-2- 
yl)ethylJpyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

2g 26 mg of the compound obtained in the above b) was dissolved in 

15me of ethanol solution saturated with HC1 gas. The reaction solution 
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was allowed to stand at room temperature for one day and then 
concentrated under reduced pressure. The remaining HC1 was removed 
for 5 hours by means of a vaccum pump. The dried product was then 
dissolved in 15me of ethanol solution saturated with NHa gas. After one 
day, the reaction solution was concentrated under reduced pressure. The 
residue was purified with column chromatography [eluent: ethyl acetate/ 
methanol(l:l)] on NH-DM1020 silica to obtain 12rag of the title compound 
as a yellowish white solid. 

J H NMR(MeOH-di, ppm) : 6 7.94<s, HI), 7.68(d, 1H), 7.47(d, 1H), 6.52<s, 
1H), 4.30(bs, 1H), 3.92(m, III), 3.80-3.50(m, 7H), 3.28(m, 1H), 
3.15-2.90(m, 3H), 2.40-1.75(m, 12H), 1.25(t, 3H) 

Example 59 ; Synthesis of eth y l 2-rm)-^-rr2-r2-(fi- a fn i dino-1- 

etevUndol-2-vl)ethvl1a2etidinvl1 c arbonvnn Vr rolidinvn a r f tot«> 
(Compound 85) 

a) Synthesis of methyl (S)-2-azetidine carboxylate: 

900mg of azetidine-(S)-2-carboxylic acid was treated according to 
the same procedure as Example 1-g) to obtain lg of the title compound 
as a colorless oil. 

b) Synthesis of methyl (S)-2-(tert-butoxycarbonyl)-2-azetidine carboxy- 
late: 

lg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-h) to obtain 1.8g of the 
title compound as a colorless oil. 

J H NMRCCDCla, ppm) : 6 4.61(m, 1H), 4.02<m, 1H), 3.89(m, 1H), 3.77(s, 
3H), 2.50(m, 1H), 2.17(m, 1H), 1.42(s, 9H) 



c) Synthesis of tert-butyl (S)-2-formylazetidine carboxylate: 
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1.7g of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-i) to obtain 1.4g of the 
title compound as a colorless oil. 

J H NMR(CDC1 3 , ppm) : 6 4.45(m, 1H), 3.92-3.77<m, 2H), 3.50(m, 1H), 

2.30-2.08(m, 2H), 1.42(s, 9H) 
ES-MS : 187<M+2)* 

d) Synthesis of tert-butyl (S)-2-[2-(6-cyano-l-ethylindol-2-yl)vinyllaze- 
tidine carboxylate: 

3.8g of 6-cyano-l-ethylindole-2-methyI triphenylphosphonium 
bromide and 1.3g of tert-butyl (S)-2-formylazetidine carboxylate obtained 
in the above c) were treated according to the same procedure as Example 
1-j) to obtain 1.7g of the title compound as a pale yellow solid. 

'11 NMRtCDCfe, ppm) : 6 7.6(Km, 2H), 7.28(m, 1H), 6.70(s, 1H), 6.61(s, 
1H), 6.55(d, 1H), 4.88(m, 1H), 4.21(q, 2H, J=7.2Hz), 3.92(m, 2H), 
2.49(m, 1H), 2.10(m, 1H), 1.43(m, 9H), 1.38(m, 3H) 

e) Synthesis of tert-butyl <S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
azetidine carboxylate: 

1.6g of the compound obtained in the above d) was treated 
according to the same procedure as Example 1-k) to obtain 1.2g of the 
title compound as a yellow oil. 

'H NMR(CDCl3, ppm) : 6 7.59(m, 2H), 7.28(m, 1H), 6.35(s, 1H), 4.36(m, 
1H), 4.14(q, 2H, J=7.2Hz), 3.86(m, 2H), 2.83(m, 2H), 2.33(m, 2H), 
2.10(m, 1H), 1.92(m, 1H), 1.46(s, 9H), 1.35(t t 3H, J=7^Hz) 

f) Synthesis of 2-[2-((S)-2-azetidinyl)emyl]-l-ethylindole-6-carbonitrile: 

l.lg of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-1) to obtain 0.75g of the 
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title compound as a pale yellow solid. 

g) Synthesis of tert-butyl (R)-2-[[(S)-2-t2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]azetidinyl]carbonyl]pyrrolidine carboxylate: 

730mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 11-a) to obtain 920mg of the 
title compound as a yellowish white oil. 

111 NMR(CDCl3 ' M> m) ; 6 7.54(m, 2H), 7.28(m, 1H), 6.35(s, 1H), 4.54(m, 
III), 4.10(m, 311), 3.53(m, 1H), 2.93<m, 1H), 2.48(m, 1H), 2.30<m,' 
2H), 2.07(m, 4H), 1.87(m, 2H), 1.44(s, 9H), 1.35(t, 3H, J=7.1Hz) 

h) Synthesis of l-ethyl-2-[2-[(S)-l-((R)-pyrrolidin-2-ylcarbonyl)-2-aze- 
tidinyl]ethyl]indole-6-carbonitrile: 

900mg of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-1) to obtain 660mg of the 
title compound as a pale yellow solid. 

'H NMR(CDCl3, ppm) : 6 7.56(m, 211), 7.29(m, 1H), 6.35(s, 1H), 4.53<m, 
III), 4.15(q, 2H, J=7.1Hz), 4.04(m, 1H), 3.63(m, 1H), 3.2(Km, 1H), 
2.88(m, 3H), 2.49<m, 2H), 2.02(m, 3H), 1.82(m, 2H), 1.70(m, 1H), 
1.36<t, 3H, J=7.1Hz) 

i) Synthesis of ethyl 2-[(R)-2-[T(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]azetidinyl]carbonyl]pyrrolidinyl)acetate: 

650mg of the compound obtained in the above h) and 0.31m« of 
ethyl 2-bromoacetate were treated according to the same procedure as 
Example 1-m) to obtain 690mg of the title compound as a pale yellow oil. 

*H NMRCCDCb, ppm) : 6 7.56(m, 2H), 7.29<m, 1H), 6.36(s, 1H), 4.55(m, 
1H). 4.16(m, 5H), 3^1(m, 2H), 3.20(m, 1H), 2.92-2.75(m, 3H), 
2.46(m, 2H), 2.09(m, 2H), 1.92(m. 4H), 1^6(t, 3H, J=7.1Hz), 1.25 



WO 97/45424 



PCT/KR97/00100 



106 

(m, 3H) 

j) Synthesis of ethyl 2-[(2)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]azetidinyl]carbonyl]pyrrolidinyl]acetate: 

5 

680mg of the compound obtained in the above i) was treated 
according to the same procedure as Example 1-n) to obtain 90mg of the 
title compound as a pale yellow solid. 

10 J H NMWCDCl* ppm) : 6 7.61<m, 1H), 7.53(m, 1H), 7.32(m, 1H), 6.33(s, 
1H), 5.08-4.65(br, 2H), 4.54(m, 1H), 4.17<m, 5H), 3.69(m, 1H), 
3.48(m, 2H), 3.41(m, 1H), 3.19(m, HI), 2.88-2.73(m, 3H), 2.45(m, 
2H), 2.13(m, 2H), 1.90(m, 4H), 1.36(t, 3H), 1.24(t, 3H) 
IR(KBr) : 3250, 2900, 1720, 1620, 1460 cm" 1 

15 ES-MS : 454<M+1)\ 477(M+Na) 

Example 60 : Synthesis of ethvl 9-r(^)-?-r r(Sl-2-^-ffi- am idinn- 

l-ethvlindol-2-yOeth ynpyiTol i dinvl1carh onvi1nvrrfti idtnvi1 a r«»to^ 

(Comnminrf 86) 

20 

a) Synthesis of methyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyUndol-2-yl)- 
ethyI]pyrroIidinyl]carbonyl]pyrrolidinyl]acetate: 

615mg of the compound n-a obtained in Example 57-b) was 
25 dissolved in dichloromethane, and 039ml of triethylamine was added 
thereto at room temperature. After 20 minutes, 280mg of methyl 
bromoacetate was added dropwise thereto. After 20 minutes, water was 
added and the reaction mixture was extracted three times with 
dichloromethane. The extracts were combined, dried over MgS0 4 and 
30 then concentrated. The residue was purified with silica gel column 
chromatography [eluent: dichJoromethane/methanol(50:l)] to obtain 406mg 
of the title compound as a colorless liquid. 

l H NMR(CDCl3, ppm) : 6 7.60-7.47(m, 2H), 7.29(s, 1H), 6.44(s, 1H), 4.25 
35 (bs, 1H), 4.20-4. 10(m, 2H), 3.83(bs, 1H), 3.67(s, 3H), 3.60-3.43 
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(m, 2H), 3.25-3.17(m, 1H), 2.88-2.72(m, 3H), 2.38-1.62<m, 12H), 
1.36<t, 3H) 

b) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pymoUdinyl]carbonyllpynx)Udinyllacetate : 

406mg of the compound obtained in the above a) was dissolved in 
30ml of ethanol solution saturated with HC1 gas. The reaction solution 
was allowed to stand at room temperature for 2 days and then 
concentrated under reduced pressure. The remaining HCI was removed 
for 5 hours by means of a vaccum pump. The dried product was then 
dissolved in 30me of ethanol solution saturated with NHs gas. After 2 
days, the reaction solution was concentrated under reduced pressure and 
the residue thereby obtained was purified with column chromatography 
[eluent: ethyl acetate/methanol(l:l)] on NH-DM1020 silica to obtain 246mg 
of the title compound as a white foamy solid. 

! H NMMMeOH-d*. ppm) : 6 7.88(s, 1H), 7.57(d, 1H), 7.40<d, 1H), 6.47(s, 
1H), 4.43-4.18(m, 3H), 4.18-4.03(m, 2H), 3.78(m, 1H), 3.74-3.45 
(m, 4H), 2.70(m, 2H), 2.12-1.60(m, 1211), 1.35<t, 3H), 1.18(t, 3H) 

Example 61 ; Synthesis of ethyl ^-rm ) - 2 -rrfS)-5>-^-(6- am ?rifnn- 

1- ethvlindol-2-vnethvllniT^ridviW^y i ip y^iid^vi^^^ 

(Compound R7) 

a) Synthesis of tert-butyl (S)-2-(methoxycarbonyl)piperidine carboxylate: 

In a lOOoe flask, 5g of l-((tert-butyI)oxycarbonyl)pii ) eridine-(S)- 

2- carboxylic acid and 3.2g of NaHCQ, were dissolved in 50roe of 
N,N-dimethylformamide, and Lfttf of iodomethane was added thereto. 
The reaction solution was stirred for 8 hours at room temperature. 
After adding water, the reaction solution was extracted two times with 
ethyl acetate. The extracts were combined, dried over MgS0 4 and 
evaporated to obtain 4.5g of the title compound as a pale yellow oil. 
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'H NMR(CDCl3, ppm) : 8 4.94-4.73(brs, 1H), 3.97<br, 1H), 3.73(s, 3H), 
2.95-2.88(br, 1H), 2.21<m, 1H), 1.65<m, 3H), 1.45(br, 9H), 1.25(m, 
2H) 

b) Synthesis of tert-butyl (S)-2-fonnylpiperidine carboxylate: 

3g of tert-butyl (S)-2-(methoxycarbonyl)piperidine carboxylate 
obtained in the above a) was treated according to the same procedure as 
Example 1-i) to obtain 2g of the title compound as a colorless oil. 

*H NMR(CDCb, ppm) : 6 9.59(s, III), 4.58(br, 1H), 4.08-3.89(br, 1H), 
2.91(br, 1H), 2.14(m, III), 1.66(m, 3H), 1.46(br, 9H), 1.25(m, 2H) 

c) Synthesis of tert-butyl (S)-2-[2-(6-cyano-l-emyUndol-2-yI)vinyl]- 
piperidine carboxylate: 

4g of 6-cyano-l-ethylindole-2-methyl triphenylphosphonium 
bromide and 1.9g of tert-butyl (S)-2-formylpiperidinecarboxylate 
obtained in the above b) were treated according to the same procedure as 
Example 1-m) to obtain 1.8g of the title compound as a pale yellow solid. 

*H NMR(CDCl3, ppm) : 6 7.6(Mm, 2H), 7.29(m, 1H), 6.62<m, 1H), 6.43(m, 
1H), 6.27(m, 1H), 5.39(m, 1H), 4.18(m, 2H), 4.11(m, 1H), 2.99(m, 
1H), 1.79(m, 2H), 1.69(m, 2H), 1.48(m, 2H), 1.34<m, 3H), 1.25(m, 
9H) 

ES-MS : 380(M+l) f 

d) Synthesis of tert-butyl (S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
piperidine carboxylate: 

1.5g of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 1.5g of the 
title compound as a brown oil. 



J H NMR(CDCl3, ppm) : 6 7.56<m, 2H), 7.27(m, 1H), 6.35(s, 1H), 4.41(br, 
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1H), 4.15<m, 2H), 4.02(m, 1H), 2.68(m, 3H), 2.16(m, 1H), 1.83<m, 
1H), 1.67-1.61(br, 6H), 1.45(s, 9H), 1.35<t, 3H, J=7.2Hz) 

e) Synthesis of l-ethyl-2-C2-(2-piperidyl)ethyl]indole-6-carix>nitrile: 

1.5g of the compound obtained in the above d) was treated 
according to the same procedure as Example 1-1) to obtain l.lg of the 
title compound as a pale yellow solid. 

l H NMWCDCb, ppm) : 5 7.47(m, 2H), 7.28(m, 1H), 63Us, 1H), 4.63- 
4.51<br, 1H), 4.11(q, 2H, J=7.2Hz), 3.18(m, 1H), 2.80<m, 3H), 
1.95-1.85<m, 4H), 1.62(m, 1H), 1.40(m, 3H), 1.310, 3H, J=7.2Hz) 

ES-MS : 282<M+lK 

f) Synthesis of tert-butyl (R)-2-[t(2)-2-t2-(6-cyano-l-ethylindol-2-yl)- 
emyl]piperidyUcarbonyl]pyrrolidine carboxylate: 

l.lg of the compound obtained in the above e) was treated 
according to the same procedure as Example 11-a) to obtain 860mg of the 
title compound as a pale brown oil. 

NMRtCDCfe, ppm) : 6 7^4(m, 2H), 7.26(m, 1H), 6.33(s, 1H), 4.98(m, 
1H), 4.64(m, 1H), 4.16(m, 2H), 3.78(m, 1H), 3.57(m, 1H), 3.47(m, 
1H), 3.21(m, 1H), 2.74(m, 2H), 1.88(m, 3H), 1.73-1.64(br, 5H), 
l-45(m, 9H), 1.38(m, 3H) 
ES-MS : 479(M+D* 

g) Synthesis of l-emyl-2-[2-[(S)-l-((R)-pyrroUdin-2-ylcarbonyl)-2- 
piperidyl]ethyl]indole-6-carbonitrile: 

670og of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-1) to obtain 440mg of the 
title compound as a pale yellow solid. 

h) Synthesis of ethyl 2-[(R)-2-[t(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
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ethyl]piperidyl]cart)onyl]pyiTolidinyl]acetate: 

430mg of the compound obtained in the above g) and 0.19m* of 
ethyl 2-bromoacetate were treated according to the same procedure as 
Example 1-m) to obatin 320mg of the title compound as a pale brown oil. 

•II NMMCDCfe, ppm) : 6 7.53(m, 211), 7.29(m, 1H), 6.36(s, 1H), 4.98(br, 
1H), 4.12(m, 5H), 3.92(m, 2H), 3.59<m, 2H), 3.23(m, 1H), 3.06(m, 
1H), 2.79-2.62(m, 4H), 2.16(m, 311), 1.91-1.85(br, 5H), 1.28(m, 
3H), 1.21(m, 3H) 

ES-MS : 465(M+ir 

i) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyUpiperidyl]carbonyl]pyrrolidinyl]acetate : 

300me of the compound obtained in the above h) was treated 
according to the same procedure as Example 1-n) to obtain 60mg of the 
title compound as a pale yellow solid. 

'H NMMCDCl* ppm) : 6 7.88<s, 1H), 7.52(m, 1H), 7.30(m, 1H), 6.32<s, 
1H), 4.97(br, 1H), 4.14(m, 4H). 3.93(m, 1H), 3.26<m, 1H), 3.11(m, 
1H), 2.74(m, 2H), 2.18<br, 2H), 1.86<m, 4H), 1.67(br, 6H), 1.33(m, 
3H), 1.23(m, 3H) 

IR(KBr) : 3430, 2900, 1640 cm" 1 

ES-MS : 482<M+ir 

Example 62 ; Synthesis of 2- r(B) -2-rr<s)-2-n>-(6- am Min«-i- 

et h yUnd0l-2-Vl )ethyl1nYTTO lidin v ncarh onvnnvTTnl.H invn a ret,> *c\A 
(Comnnnnri 88J 

720mg of ethyl 2-[(R)-2-[[(S)-2-C-(6-ainidino-l-ethylindol-2-yl)- 
ethy]]pyrroUdinyl]carbonyl]pyrrolidinyl]acetate was treated according to 
the same procedure as Example 44 to obtain 583mg of the title compound 
as a white solid. 
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H NMR(MeOH-d4, ppm) : 6 7.83(s, 1H), 7.55(d, 1H, J=8.34Hz), 7.25<d, 
1H, J=8.36Hz), 6.36(s, 1H), 4.25-4.03(m, 3H), 3.62(m, 1H), 
3.52-3.38<m, 2H), 3.16-3.03(m, 2H), 2.73(m, 2H), 2.37-1 46<m 
12H), 1.24(t, 3H) 

ES-MS : 440(M+ir 

IR(KBr) : 3200, 1600 cm" 1 



Example 63 : Svnthe^ of 2-r(ff> - ? - r r(si-?-r^-^- prr ^ riTT -|_ 
etbylmdol-2-YOcthyllnipmdv l 1c a rbonvnnvrr olidinvll a ^f,v ^ 

(Compound ftQl 



In a 50 ra £ flask, 140mg of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino- 
l-ethylindol^-yUethyllpiperidyjacarbonyUpyrrolidinylkcetate was dissol- 
ved in 10m£ of ethanol, and 0.5me of 2N NaOH was added thereto. The 
reaction solution was stirred for 3 hours at room temperature and 
evaporated under reduced pressure to remove the solvent. The residue 
was purified with column chromatography [eluent: ethyl acetate/methanol 
<l:l>3 on NH-DM1020 silica to obtain 60mg of the title compound as a 
yellowish white solid. 

! H NMR(MeOH-d4, ppm) : 6 7.87(m, 1H), 7.59(m, 1H), 7.42(m, 1H), 6.42 
(m, 1H), 4.25(m, 2H), 3.64(m, 1H), 3.20(m, 1H), 3.15(m, 1H), 
2.78(m, 2H), 2.31(m, 2H), 1.91(br, 2H), 1.77-1.68(br, 6H), 1.36(m 
3H) 

IR(KBr) : 3400, 3000, 1650, 1600 cm' 1 
ES-MS : 454<M+ir, 476(M+Na), 498(M+2Na) 

Exa m ple 64 : Synthesis of eth yl ^ - r(W> - ? -rrr.s)-^-r^-( fi - amf -ri 1Ilrt . 

l -ethvlinrtnl-a-vltethylMSM-^ 

-nvllacetate (CflmpoiiBd 97) 

a) Synthesis of (R)-4-bydn>xy-l-(benzyloxycarbonyl)pynolidine-2-carbo- 
xylic acid: 



a 1 i flask, 25g of (R)-4-hydroxy-L-proline was dissolved i 
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350m« of 4N-NaOH solution and then cooled to -20°C. To the resulting 
solution was added dropwise 41ml of benzyl chloroformate, and the 
reaction mixture was stirred for one hour at -20°C. After the reaction 
is completed, the reaction solution was adjusted to pH 4 with 2N aqueous 
5 HC1 solution and then extracted two times with ethyl acetate. The 
organic layers were combined, dried over M B SO< and evaporated to obtain 
31.5g of the title compound as a white solid. 

b) Synthesis of <S)-4-oxo-l-(beiizyloxycarbonyl)pyrrolidine-2-carboxylic 
10 acid: 

In a 500m6 flask, 37.2g of C1O3 and a small quantity of ice- water 
were mixed and 30.8mC of concentrated sulfuric acid was added dropwise 
thereto. The resulting solution was diluted with water to prepare 140nrf 

15 of 8N-chromoic acid. In a 2 1 flask, 31.5g of the compound obtained in 
the above a) was dissolved in 800n»e of acetone, and 140mC of 
8N-chromoic acid as prepared above was slowly added thereto. The 
reaction mixture was stirred for 2 hours at room temperature, and 
methanol was added dropwise to complete the reaction. The resulting 

20 precipitate was filtered and the filtrate was evaporated. The resiude 
was extracted two times with chloroform. The organic layers were 
combined, dried over MgS0 4 and then evaporated to obtain 28.4g of the 
title compound as a white solid. 

25 'H NMRtCDCb, ppm) : 6 10.0(br, 1H), 7.30(s, 5H), 5.15(m. 2H), 4.90(m, 
1H), 5.95(m, 2H), 2.95(m, 1H), 2.65(m, 1H) 
ES-MS : 264<M+D* 

c) Synthesis of phenylmethyl (S)-4,4-dimethoxy-2-(methoxycarbonyl)- 
30 pyrrolidine carboxylate: 

In a lOOnrf flask, 4.0g of the compound obtained in the above b) 
was dissolved in 40mi of methanol, and 1.08n»e of thionyl chloride was 
slowly added thereto at 0TJ. The reaction mixture was refluxed for 2 
35 hours with stirring. After the reaction was completed, the reaction 
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solution was evaporated under reduced pressure. The residue was 
extracted twice with ethyl acetate. The organic layers were combined, 
dried over MgS0 4 and then evaporated. The residue was purified with 
silica gel column chromatography [eluent: ethyl acetate/n-hexane(l:2)]. 
The fractions containing die desired product were combined and 
evaporated to obtain 4.2g of the tide compound as a colorless liquid. 

'H NMRCCDCb, ppm) : 6 7.30<m, 5H), 5.30-5.0(m, 2H), 4.45(m, 1H), 3.80 

(s, 2H), 3.55(m, 3H), 3.15(s, 6H), 2.35(m, 1H), 2.20(m, 1H) 
ES-MS : 324<M+ir 

d) Synthesis of methyl (S)-4-oxo-l-(benzyloxycarbonyl)pyrroHdine-2- 
carboxylate: 

In a 100m* flask, 3.0g of the compound obtained in the above c) 
was dissolved in 90m£ of acetone and TsOH • H2O was then added. The 
reaction mixture was refluxed for 2 hours with stirring. After the 
reaction was completed, the reaction solution was evaporated under 
reduced pressure, and the residue was extracted twice with ethyl acetate. 
The organic layers were combined, dried over MgS0 4 and then 
evaporated. The residue was purified with silica gel column 

chromatography [eluent: ethyl acetate/n-hexane(l:2)]. The fractions 
containing the desired product were combined and evaporated to obtain 
3.2g of the title compound as a colorless liquid. 

*H NMR(CDCl3, ppm) : 6 7.35(m, 5H), 5.20(m. 2H), 4.80<m, 1H), 4.0(s, 

2H), 3.80(d, 3H), 2.95(m, 1H), 2.55(dd, 1H, J=18.85Hz, 2.67Hz) 
ES-MS : 278(M+ir 

e) Synthesis of methyl (S)-4-methylene-l-(beii2yloxy<»rbonyl)pyrroUdine 
carboxylate: 

In a lOOnrf flask, lO.Og of methyltriphenylphosphonium bromide 
was dissolved in 50m* of tetrahydrofuran, and tBuOK was slowly added 
thereto. The reaction mixture was stirred for 2 hours. 3.11g of the 
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compound obtained in the above d) which was dissolved in a small 
quantity of tetrahydrofuran was slowly added dropwise, and the mixture 
was stirred for 2 hours. After the reaction was quenched with a small 
quantity of water, the reaction solution was evaporated under reduced 
pressure, and the residue was extracted twice with ethyl ether. The 
organic layers were combined, dried over MgS0 4 and then evaporated. 
The residue was purified with silica gel column chromatography [eluent: 
ethyl acetate/n-hexane(l:5)]. The fractions containing the desired 
product were combined and evaporated to obtain 1.5g of the title 
compound as a colorless liquid. 

'H NMR(CDCl3, ppm) : 6 7.35(br, 5H), 5.20(m, 2H), 5.0(br, 2H), 4.55(m, 

1H), 4.15(br, 2H), 3.65(d, 311), 3.0(m, III), 2.65(d, 1H, J=16.0Hz) 
ES-MS : 276(M+D* 

f) Synthesis of methyl (S)-4-methyl-l-[tert-butoxycarbonyl)pyrrolidine- 
2-carboxylate: 

1.5g of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-k) to obtain 540mg of the 
yellow liquid product, which was then treated according to the same 
procedure as Example 1-h) to obtain 887mg of the title compound as a 
yellow liquid. 

'H NMJKCDCU, ppm) : 6 4.20(m, 2H), 3.70(br, 3H), 3.0(t, 1H, J= 10.05Hz), 
2.40(m, 1H), 2.20(m, 1H), 1.50-1.30(br, 9H), 1.20(m, 1H), 1.0(br, 
3H) 

ES-MS : 244(M+1) < 

g) Synthesis of tert-butyl (S)-2-formyl-(S)-4-methylpyrrolidine carboxy- 
late: 

880mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-i) to obtain the title 
compound as a yellow liquid in a quantitative yield. 



WO 97/45424 



PCT/KR97/00100 



115 

h) Synthesis of tert-butyl <S)-2-[2-(6-cyano-l-ethylindol-2-yl>vinyU-(S) 
-4 - methylpyrrolidine carboxylate: 

2.85g of 6-cyano-l-ethylindoIe-2-ethyl triphenylphosphonium 
bromide obtained in Example 1-f) and the compound obtained in the 
above g) were treated according to the same procedure as Example 1-j) 
to obtain 800mg of the title compound as a yellow fluorescent liquid. 

J H NMMCDCb, ppm) : 6 7.60(m, 2H), 7.25(m, 1H), 6.65(s, 1H), 6.60- 
6.40(br, 1H), 6.25(dd, 1H, J=15.63Hz, 6.89Hz), 4.40(m, 1H), 4.20 
(q, 2H, J=7.24Hz), 4.0-3.45<m, 2H), 2.45-2.10(m, 2H), 1.60-1.30 
(m, 12H), 1.25(m, 1H), 1.05(d, 311, J=6.51Hz) 

ES-MS : 380<M+1)* 

i) Synthesis of tert-butyl (S)-2-[2-(6-cyano-l-ethyKndol-2-yl)ethyl]-(S) 
-4-methylpyrrolidine carboxylate: 

800mg of the compound obtained in the above h) was treated 
according to the same procedure as Example 1-k) to obtain 710mg of the 
title compound as a colorless liquid. 

*II NMR(CDCl3, ppm) : 6 7.55(m, 2H), 7.25(m, 1H), 6.30(s, 1H), 4.15(q, 
2H, J=7.24Hz), 3.90-3.60(m, 2H), 2.70(m, 3H), 2.3(Km, 2H), 
2.10(m, 1H), 1.85(m, 1H), 1.45(s, 9H), 1.35(t, 3H, J=7.24Hz), 1.25 
(m, 1H), 1.10(d, 3H, J=6.46Hz) 

ES-MS : 382(M+D* 

j) Synthesis of l-ethyI-2-[2-[(S)-((S)-4-methyl)pyrrolidin-2-yI]ethyl]- 
indole-6-carbonitrile: 

430mg of the compound obtained in the above i) was treated 
according to the same procedure as Example 1-1) to obtain 401mg of the 
title compound as a pale yellow solid. 



NMMCDCla, ppm) : 8 7.45(m, 2H), 7.25(m, 1H), 6.25(s, 1H), 4.05(q, 
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2H, J=7.24Hz), 3.60(m, 2H), 3.35(m, 1H), 2.90-2.65<m, 3H), 
2.40-2.20<m, 3H), 2.15(m, 1H), 1.25(t, 3H, J=7.24Hz), 1.10(d, 311, 
J=6.46Hz) 
ES-MS : 282(M+1)' 

5 

k) Synthesis of tert-butyl CR)~2-t[(S)-2-[2-(6-cyano-l-ethyIindol-2-yl)- 
ethyl]-(S)-4-methylpym>Udinyl]cari>onyl]pyrrolidine carboxylate: 

400mg of the compound obtained in the above j) was treated 
10 according to the same procedure as Example 11 -a) to obtain 370mg of the 
title compound as a pale yellow solid. 

'II NMRtCDCb, ppm) : 6 7.55(m, 2H), 7.25(m, III), 6.30(m, HI), 4.40(m, 
III), 4.10(m, 2H), 3.60(m, 2H), 3.40(m, 1H), 3.10<m, 1H), 2.80(m, 
15 3H), 2.60-1.80<m, 6H), 1.80-1.10(m, 13H, J=6.46Hz), 1.05(d, 3H, 

J=6.46Hz) 
ES-MS : 479(M+D* 

1) Synthesis of l-ethyl-2-[2-[(S)-4-methyl-l-((R)-pyrroIidin-2-ylcarbo- 
20 nyllpyrrolidin- (S)-2-yl]ethyl]indole-6-carbonitrile: 

270mg of the compound obtained in the above k) was treated 
according to the same procedure as Example 1-1) to obtain 220mg of the 
title compound as a pale yellow solid. 

25 

NMRCCDCb, ppm) : 6 7.55(m, 2H), 7.25(m, 1H), 6.40(s, 1H), 4.15(q, 
2H, J=7.24Hz), 3.80(m, 1H), 3.25(m, 1H), 3.(Mm, 2H), 2.80(m, 2H), 
2.50(m, 1H), 2.20(m, 2H), 2.0-1.60(m, 411), 1.50-1.20(m, 4H), 1.05 
(d, 3H, J=6.46Hz) 
30 ES-MS : 379(M+D* 

m) Synthesis of l-ethyl-2-C-[(S)-4-methyl-l-((R)-pyn^H(lin-2-yIcarbo 
-nyl)pyrn>Kdin-(S)-2-yl]ethyl]indole-6-carbonitrile: 



35 



150mg of the compound obtained in the above 1) was treated 
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according to the same procedure as Example 1-m) to obtain 247mg of the 
title compound as a pale yellow solid. 

*H NMR(CDCl3, ppm) : 6 7.55(m, 2H), 7.25<m, 1H), 6.40<s, 1H), 4.20-4.00 
<m, 4H), 3.95-3.75(m, 2H), 3.50(q, 2H), 3.20(m, 1H), 3.0-2.70(m, 
4H), 2.60(m, 1H), 2.35(m, 1H), 2.20-1.70(m, 7H), 1.35(t, 3H, 
J=7.22Hz), 1.25(m, 411), 1.10(d, 3H, J=6.43Hz) 

ES-MS : 466(M+D* 

n) Synthesis of ethyl 2-[(R)-2-[[(S)-2-t2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]-(S)-4-methylpyrrolidinyl]carbonyl]pyrrolidinyl]acetate : 

240mg of the compound obtained in the above m) was treated 
according to the same procedure as Example 1-n) to obtain 71mg of the 
title compound as a pale yellow solid. 

'H NMR(CDCU) : 6 7.80(s, 1H), 7.50(d, 1H), 7.40(d, 1H), 6.40(s, 1H), 
4.30-4.10(m, 4H), 3.90-3.70<m, 2H), 3.50(q, 2H), 3.20<m, 1H), 
3.0-2.65(m, 4H), 2.60(m, 1H), 2.30(m, 1H), 2.20-1.7(Km, 7H), 
1.35(t, 3H, J=7.08Hz), 1.25(t, 3H, J=7.11Hz), 1.05<d, 3H, 
J=6.41Hz) 

ES-MS : 482<M+ir 

IR(KBr) : 3100, 2950, 1750, 1650 cm" 1 

Example 65 : Synthesis of 2-r<R) - 2 -rr(si-2-r2-( 6 - am Mf n n-i^ 

et h YlindQl-2-V l )cthYn-(S)-4- methvlo v rm lid.-nvnr a rt OT nvnnvr ro liHi^ 
Vllacetic acid (Cnmnnnn^ flff) 

42nig of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]-(S)-4-methylpyrrolidmyl]carbonyUpyiroUdinyI]acetate obtained in 
Example 64 was treated according to the same procedure as Example 44 
to obtain 27mg of the title compound as a pale yellow solid. 



*H NMR(CD30D, ppm) : 6 7.7(Hs, 1H), 7.40(d, 1H), 7.20<d, 1H), 6.25(s, 
1H), 4.20-3.80(m. 3H), 3.65(m, 1H), 3.15-2.50(m, 6H), 2.50-1.40 
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(m, 9H), 1.15(m, 3H), 0.95(m, 3H) 
ES-MS : 454(M+D* 
IR(KBr) : 3200, 2950, 2850, 1650 cm"' 

5 Examp l e 66 : Synthesis of et hyl 2-rffi) - 2 -rr(S)-2-r9-f6- am idinn- 

l -ethY li ndQ | -2-YlkrhYl1-(S)-4-m e frhnvvnvrr^l ^ invl1r a rhnn V l1 ff ym 
Hdinvllacetate (Compound ftfl) 

a) Synthesis of (4R)-4-hydroxy-l-(benzyloxycarbonyI)pyrrolidine-(S)-2- 
10 carboxylic acid: 

In a 250n»e flask, lOg of (R)-4-hydroxypyrrolidine-(S)-2- 
carboxylic acid and 140ne of 4N NaOH were introduced and cooled to -20 
V, and 17me of benzyl chloroformate was slowly added. The reaction 
15 solution was stirred for one hour at -20t and extracted with ethyl ether 
and water. The ether layer was removed and the aqueous layer was 
acidified with 2N aqueous HCl solution and then extracted twice with 
ethyl acetate. The extracts were combined, dried over MgSO* and then 
evaporated to obtain 17.3g of the title compound as a colorless oil. 

20 

•H NMR(CDCl3, ppm) : 6 7.30(m, 511), 5.17(m, 2H), 4.52<m, 1H), 4.45(m, 
1H), 3.60(m, 2H), 2.24(m, 2H) 

b) Synthesis of 4-oxo-l-(benzyloxycarbonyl)pyirolidine-(S)-2-carboxylic 
25 acid: 

In a 1 1 flask, 16g of the compound obtained in. the above a) was 
dissolved in 600m£ of acetone, and 64ro£ of 8N chromic acid was then 
slowly added at -lOt. The reaction mixture was stirred for 4 hours at 

30 -10TJ, and 40n« of methanol was added thereto. The reaction solution 
was filtered. To the filtrate was added water, and the mixture was 
extracted twice with chloroform. The extracts were combined, dried 
over MgS0 4 and evaporated. The residue was purified with silica gel 
column chromatography [eluent: dichloromethane/methanol(10:l)] to obtain 

35 12g of the title compound as a pale yellow solid. 
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H NMR(CDCb, ppm) : 6 7.34(s, 5H), 5.16<m, 1H), 5.09(m, 1H), 4.69(m, 

1H), 3.92(s, 2H), 2.87(m, 1H), 2.64(m, 1H) 
ES-MS : 264<M+ir 

c) Synthesis of (S)-4-hydroxy-l-(beii 2 yIoxycarbonyI)pyr TO lidine-(S)-2- 
carboxylic acid: 



In a 250me flask, 4.6g of the compound obtained in the above b) 
was dissolved in 164^ of methanol, and 2.6g of NaBEU dissolved in lime 
of water was slowly added at -lot. The reaction solution was stirred 
for about 2.5 hours at -10t to OTC and then evaporated to remove 
methanol. About lOOmg of 2N aqueous NaOH solution was added to the 
residue and then stirred for 30 minutes at room temperature. The 
reaction solution was cooled to 0t, acidified with hydrochloric acid and 
then extracted twice with ethyl acetate. The extracts were combined, 
dried over MgS0 4 and evaporated. The residue was purified with silica 
gel column chromatography [eluent: dichloromethane/methanol(3:l)] to 
obtain 3.2g of the title compound as a yellowish white solid. 

*H NMR(CDCl3, ppm) : 6 7.30(m, 5H), 6.9(Hbr, 1H), 5.12(m, 2H), 4.43(m, 

2H), 3.64(m, 1H), 3.54<m, 1H), 2.21(br, 2H) 
ES-MS : 266(M+D* 

d) Synthesis of (S)-4-methoxy-l-(berizyloxycarbonyl)pyrToUdine-(S)-2- 
carboxylic acid: 

In a lOOme flask, 3g of the compound obtained in the above c) was 
dissolved in 40m« of tetrahydrofuran, and 0.95g of 60% NaH was slowly 
added. The reaction solution was stirred for one hour at room 
temperature, and 1.48me of iodomethane was added. The reaction 
mixture was stirred for 3 hours at refluxing temperature and then for 10 
hours at room temperature, and evaporated. To the residue was added 
water, and the mixture was acidified with 2N HC1 and extracted twice 
with dichloromethane. The extracts were combined, dried over MgSQ 4 
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and then evaporated. The residue was purified with silica gel column 
chromatography [eluent: dichloromethane/methanol(3:l)] to obtain 3.2g of 
the title compound as a pale brown oil. 

'II NMR(CDCb, ppm) : 6 7.31(m, 5H), 5.17(m, 211), 4.46(m, 1H), 3.94(m, 

1H), 3.64<m, 2H), 3.26<s, 3H), 2.45-2.38(m, 1H), 2.22<m, 1H) 
ES-MS : 280(M+1)\ 302(M+Na) 

e) Synthesis of phenylmethyl (S)-4-methoxy-(S)-2-(methoxycarbonyl)- 
pyrrolidine carboxylate: 

In a lOOme flask, 13n»e of methanol was introduced and 0.93me of 
thionyl chloride was slowly added thereto at Ot. 3.1g of the compound 
obtained in the above d) which was dissolved in line of methanol was 
added thereto, and the reaction mixture was stirred for 2 hours at 
refluxing temperature and then evaporated under reduced pressure. The 
residue was purified with silica gel column chromatography [eluent: 
n-hexane/ethyl acetate (3:1)] to obtain 2.4g of the title compound as a 
colorless oil. 

'H NMIWCDCb, ppm) : 6 7.31(m, 5H), 5.17(m. 2H), 4.45(m, 1H), 3.93(m, 

HI), 3.72(m, 2H), 3.67(s, 3H), 3.25(s, 3H), 2.32-2.22(m, 2H) 
ES-MS : 294(M+1)' 

f) Synthesis of phenylmethyl (S)-2-formyl-(S)-4-methoxypyrrolidine 
carboxylate: 

2.3g of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-i) to obtain 1.4g of the 
title compound as a colorless oil. 

'II NMR(CDCb, ppm) : 6 7.33(m, 5H), 5.16(m, 2H), 4.19(m, 1H), 3.92(m, 
1H), 3.73(m, 1H), 3.52(m, 1H), .'1.22<s, 3H), 2.38(m, 1H), 2.14(m, 
1H) 

ES-MS : 264(M+1)' 
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g) Synthesis of phenylmethyl <S)-2-[2-(6-cyano-l-etoylindoI-2-yI)vinyl] 
-(S)-4-metlioxypyrrolidine carboxylate: 

2.3g of 6-cyano-l-ethylindoIe-2-methyl triphenylphosphonium 
bromide and 1.2g of phenylmethyl 2-formyl-4-methoxypyrroIidi„e carbo- 
xylate were reacted according to the same procedure as Example 1-j) to 
obtain 1.7g of the title compound as a yellow solid. 

'11 NMR(CDCl3, ppm) : 6 7.58(br, 2H), 7.36-7.21<br, 6H), 6.64(m, 1H). 

6.47<m, 1H), 5.14(m, 211), 4.21(m, 1H), 4.00<m, 2H), 3.68-3.58(br, 

211), 3.34(s, 311), 2.34(m, 1H), L23-1.20(m, 411) 
ES-MS : 452(M+Na) 

h) Synthesis of l-ethyl-2-[2-[(S)-((S)-4-methoxy)pyrrolidin-2-yl] e thyl]- 
indole-6-carbonitrile: 

1.6g of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-k) to obtain 500ns of the 
title compound as a brown oil. 

*H NMR(CDCl a , ppm) : 6 7.58(m, 211), 7.27(m, III), 6.30(s, 1H). 4.16(q, 
211. J=7.1Hz), 3.91(m, 1H), 3.28(s, 3H). 3.15(m, 211), 2.92-2.78<m] 
4H), 2.24(m, 1H), 2.02(m, 2H), 1.34(t, 3H, J=7.1Hz) 
ES-MS : 298(M+D* 

i) Synthesis of tert-butyl <R>-2-[[<S)-2-[2-<6-cyano-l-etoylindol-2-yl)- 
ethylJ-(S)-4-methoxypyrrolidinyl]carbonyl]pyrrolidine carboxylate: 

450mg of the compound obtained in the above h) was treated 
according to the same procedure as Example 11 -a) to obtain 590rag of the 
title compound as a pale brown oil. 

'II NMR(CDC1 3 , ppm) : 6 7.55(m, 2H), 7.28(m, 1H), 6.39(m. 1H), 4.37(m, 
1H). 4.16(m, 2H), 4.03(m 1H), 3.62(ra. 1H), 3.32(s, 3H). 2.82(m. 
211). 2.12-1.96(br. 4H). L8T>(m. 211), 1.4()(m. 9H), 1.33(m. 311) 
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j) Synthesis of l-ethyl-2-[2-[(S)-4-methoxy-l-((R)- P yrn)Udin-2-ylcar- 
bonyl)pyrrohdin-(S)-2-yl]ethyl]indole-6-carbonitrile: 

580mg of the compound obtained in the above i) was treated 
5 according to the same procedure as Example 1-1) to obtain 450mg of the 
title compound as a pale yellow solid. 

'II NMRCCDCb, ppm) : 6 7.56<m, 2H), 7.32(m, 1H), 6.42(s, 1H), 4.28(m, 
III), 4.15(m, 2H), 4.01(m, 1H), 3.75(m, 1H), 3.65(m, 1H), 3.33(s, 
10 3H), 3.21(m, 1H), 2.80(m, 211), 2.45(m, 1H), 2.10(m, 2H), 

1.99-1.79<br, 7H), 1.36(m, 3H) 

k) Synthesis of ethyl 2-r<R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl] - (S ) -4- methoxypyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

15 

440niK of the compound obtained in the above j) and 0.19m£ of 
ethyl 2-broinoacetate were treated according to the same procedure as 
Example 1-m) to obtain 380mg of the title compound as a pale yellow oil. 

20 ES-MS : 48HM+1K 

1) Synthesis of ethyl 2-[<R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl] - (S) -4-methoxypyrrolidinyl]carbonyl]pyrroUdinyI]acetate: 

25 360mg of the compound obtained in the above k) was treated 

according to the same procedure as Example 1-n) to obtain 90mg of the 
title compound as a pale yellow solid. 

IR(KBr) : 3300, 3000. 1750, 1640 cm" 1 
30 ES-MS : 498tM+l)' 

Example 67 ; Synthesis of ethv| -2-r<n) - 2-rr(S)-2-r2-f6 - am idinn- 

I-ethyr i ndol-2-vOethy l lpvrTolid inyllcarbonvnnvrroiidinvllnroninnate 
(Co mpound 109) 

35 
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a) Synthesis of ethyl-2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindoI-2-yl)- 
ethyl]pyrroUdinyl]carbonyUpyrTolidinyl]propionate: 

300mg(0.823 mmole) of l-ethyI-2-[2-[(S)-l-[((R)- pyrr oUdin-2- 
5 yl)carbonyl]pynoUdin-2-yl]ethyl]indole-6-carbonitrile was dissolved in 15 
me of acetonitrile, and 0.29«.e<1.646 mmole) of diisopropylethylamine and 
0.22mfi( 1.646 mmole) of ethyl 2-bromopropionate were added thereto. 
The reaction mixture was heated to 70t, stirred for 4 hours, and then 
concentrated under reduced pressure. The residue was purified with 
10 silica gel column chromatography [eluent: dichloromethane/methanol<20:l)] 
to obtain 310mg of the title compound as a pale yellow oil. 

ES-MS : 464 (M+D* 

l H NMR(CDC1 3 , ppm) : 6 7.61-7.56(m, 2H), 7.34-7.28(m, 1H), 6.46<s, 1H), 
15 4.31<br, 1H), 4.21-4.14(m, 411), 3.80-3.75(m, 1H), 3.61-3.53(m, 

3H), 3.23-3.19(m, 1H), 2.86-2.81(in, 3H), 2.34-2.31(m, 1H), 2.01- 
1.77(m. 9H). 1.42-1.36(m, 3H), 1.32 1.22(m, 6H) 

b) Synthesis of ethyl-2-[(R)-2-[[(S)-2-t2-(6-amidino-l-ethylindol-2- 
20 yWe^ynpyn-oiidinyllcarbonyUpyrrolidinyDpropionate: 

310mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 220rag of the 
title compound as a pale yellow foam. 

25 

! H NMR(MeOH-di, ppm) : 6 7.93-7.89(m, 1H), 7.64-7.58(m, 1H), 7.48- 
7.42(m, 1H), 6.46-6.42(m, III), 4.34-4.30(m, 3H), 4.18-4. 14(m, 
2H), 3.91-3.81(m, 1H), 3.65-3.61(m, 3H), 3.15-3.11(m, 1H), 
2.88-2.81<m, 3H), 2.21-1.85(m, 10H), 1.42-1.27(m, 9H) 
x IR(KBr) : 3300, 2980, 1720. 1680, 1640, 1540 cm" 1 
ES-MS : 482CM+D* 

Example 68 : Synthesis pf ethy l 2-r( R)-2-rr(S)-a- r2-(fi- am iH ;f1 »- 

l-ethylindol-2-yl) et hvnpyrrolidinvn ra rbonvnnvrrol idinvnhntnn» a ^ 
^5 (Compound 1 10) 
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a) Synthesis of ethyl 2-[(R)-2-[[(S)-2-t2-(6-cyano-l-ethylindol-2-yD- 
ethyllpyrrolidinylJcarbonyljpyrrolidinyUbutanoate: 

lOOmg of the compound H-a obtained in Example 57-b) and 80/d 
5 of ethyl 2-bromoacetate were reacted according to the same procedure as 
Example 45-b) to obtain 88mg of the title compound. 

*H NMRtCDCl* ppm) : 6 7.58(m, 2H), 7.27(m, 1H), 6.40(d, 1H), 4.38(m, 
1H), 4.15(m, 4H>, 3.69(m, 1H), 3.54<m, 2H), 3.30-3.10(m, 1H), 
10 2.82(m, 3H), 2.30<m, HI), 2.18-1.55<m, 1211), 1.42-1.17<m, 6H), 

0.89(m, 3H) 

b) Synthesis of ethyl 2-t(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
etl)yl]pyrrolidinyl]carbonyl]pyrrolidinyl]butanoate: 

15 

88ing of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 24mg of the 
title compound. 

20 'H NMR(MeOH-di, ppm) : 6 8.00-6.24(m, 411), 4.24(m, 5H), 3.64(m, III), 
3.52(m. 2H), 3.41-3.10(m, 3H), 2.83(m, 5H), 2.31(m, 1H), 2.18- 
1.54(m, 8H), 1.44-1.10(m. 611), 0.84(m. 3H) 

Example 69 : Synthesis of ethvl 2-r(R)-2-rr(S)-2 -r2-ffi- a miriin, f - 

25 l-ethvUndol-2-yOethyllpyr rolidinv l l c arbonvnpvTrolidinvnh^anna^ 
(Compound 111) 

a) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yD- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]hexanoate: 

30 

135ms of the compound Il-a obtained in Example 57-b) and 155fd 
of ethyl 2-bromoacetate were reacted according to the same procedure as 
Example 45-b) to obtain 112m of the title compound. 



35 'II NMRCCDCh. ppm.) : 5 7.58(m. 211). 7.28(d. III). 6.45(d, III, J= 
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8.20Hz), 4.30-4.00<m, 6H), 3.71-3.31<m, 3H), 3.25-3.05(m, III) 
2.82<m, 3H), 2.45-2.20<m, 1H), 2.13-1.55<m, 11H), 1.38-1.12<m 
10H), 0.85(t, 211), 0.75<t, 1H) 

5 b) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-a m idino-l-ethyUndol-2-yl)- 
etliyl]pyrrohdinyl]carbony])pyiToUdinyl]hexanoate: 

112mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 73ms of the 
10 title compound. 

'II NMR(MeOH-d 4 , ppm) : 6 7.82(s, III), 7.62(d, III, J=11.71Hz), 7.34(d, 
HI, J=7.80Hz), 6.46(d, HI, J=11.14Hz), 4.40-4.05(m, 6H), 3.75- 
3.40(m. 3H), 3.30-3.05(m, HI), 2.99-2.66(m, 3H), 2.50-2.30(m, 
HI), 2.13-1.52(m. 11H), 1.50-1.10(m. 10H), 0.90-0.70(m, 3H) 
ES-MS : 524(M+1)' 



15 



Exampl e 70 : Svothr^ of saisil-2-U R)-2-fUfi^.T ? l -^ mi . 

dinp-l-ethylindoi-^-Y l ) fttnyl1 p V ^ lid {nv|1r ^ |wnv I1n ^ 1 . rt . nY]1 ? 
20 Bhenvlacctate (Cnmnn„ H 112J 

a) Synthesis of ethyl-2-[(R)-2-[[(S)-2-[2-(G-cyano-l-ethyIindol-2-yl)- 
ethyl]pyirohdinylfcarbonyl]pyrrolidinyl]-2-phenylacetate: 

25 300mg of the compound H-a obtained in Example 57-b) ad 300mg 

of ethyl 2-bromophenyl acetate were reacted according to the same 
procedure as Example 45-b) to obtain 300mg of the title compound as a 
pale yellow foam. 

30 'H NMIKCDCla, ppm) : 6 7.63-7.57(m, 2H), 7.51-7.48(m, 2H). 7.34-7.29 
<m, 411), 6.43(s, 1H), 4.65(s, III). 4.24-4.19(m, 3H), 4.11-4.04(m, 
311), 3.45-3.41(m. 2H), 3.06-3.03(m. HI). 2,84-2.71(m, 3H)! 
2.30-2.20(m, 2H), 1.98-1.82(m. 811), L42(t, J=7.20Hz, 3H), 1.08(t 
J=7.10Hz, 3H) 

35 ES-MS : 526(M+1)' 
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h) Synthesis of ethyl-2-[(R)-2-[[(S)-2-£2-(6-amidino-l-ethylindoI-2-yl)- 
etliyl]pyrrolidiny]lcarbonyl]pymoUdinyl]-2-phenylacetate: 

130mg of the compound obtained in the above a) was treated 
5 according to the same procedure as Example 1-n) to obtain 80ot6 of the 
title compound as a pale yellow solid. 

'II NMRtMeOH-d,, ppm) : 6 8.04-7.95(m, 1H), 7.78-7.67<m, 1H), 7.50- 
7.45(m, 2H), 7.31-7.24<m, 411), 6.51(m, HI), 4.52(m, 1H), 4.37- 
10 4.34(m, 2H), 4.09-4.04(m, 3H), 3.49-3.44(m, 1H), 3.20-3.09(m, 

2H), 2.98-2.65(m. 411), 2.20 1.75(m, 10H), 1.47-1.42(m, 3H), 
1.13-1.06(m, 3H) 
ES-MS : 544(M+ir 

15 Example 71 I Synthesis of e t hvl 2 - K R)-2-IT(S) ^-r2-(6- a midino-1- 
ethYlindol-2-Yl)ethvn-pvrrolidinvncarhnnv n- PV rrolidinvn-2-(3- 
bromo-4- methoxvphenvl)acetate (Com nniiiul 113) 

a) Synthesis of ethyl-2-bromo-2-(3-bromo-4-methoxyphenyl)acetate: 

20 

4.3g(0.0259 mole) of 4-methoxyphenylacetic acid was dissolved in 
10me of tliionyl chloride, and the resulting solution was stirred for 18 
hours at 70T: and then cooled to room temperature. To the reaction 
solution was added 50me of carbon tetrachloride and then added 5.54g 

25 (0.0331 mole) of N-bromosuccinimide and 5 drops of 48% aqueous HBr 
solution. The resulting mixture was stirred for 4 hours at refluxing 
temperature and filtered to remove the unsoluble materials. 50mt of 
ethanol was added to the filtrate and the mixture was stirred for 30 
minutes and then evaporated under reduced pressure to remove the 

3Q solvent. The residue was purified with silica gel column 

chromatography [eluent: ethyl acetate/n-hexane(l:9)] to obtain 1.5g of the 
title compound as a yellow oil. 



'II NMRtCDCla, ppm) : 6 7.72(d, J=2.23Hz, 1H), 7.45(dd, 1H, J=2.22Hz. 
8.50IIZ), 6.93(d. 1H, J=8.50Hz), 5.28(s.lII). 4.32-4.25(m,2II), 3.93 
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(s, 3H), 1.32(t, 3H, J=7.00Hz) 

b) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyIindol-2-yD- 
ethyl]pyiTOhdinyncarbonyl]pyrroIidinyl]-2-(3-bn)mo-4-methoxyphenyl) 



lOOmg of the compound D-a obtained in Example 57-b) and 80mg 
i compound obtained in the above a) were reacted according to the 
procedure as Example 1-m) to obtain 170mg of the title compound 



*II NMR(CDCb, ppm) : 6 7.69-7.57(m, 311), 7.40-7.29(m, 211), 6.82(m, 
1H), 6.44(m, 1H), 4.60(m, 1H), 4.24-4.21 (m, 3H), 4.09-3.98(m, 
311), 3.78(m, 311), 3.41-3.37(m, 2Ii), 3.24-3.05(m, 2H), 2.81-2.75 
(m, 211), 2.21-1.72(m, 10H), 1.45-1.39(m, 3H), 1.24-1.08(m, 3H) 

c) Synthesis of ethyl-2-[(R)-2-f[(S)-2-[2-(6-amidino-l-ethylindol-2-yI)- 
ethyl]pyrrolidinyl]carbonyl]py 1 ToIidinyl]-2-(3-bromo-4-methoxyphenyl)- 



170ms of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 70mg of the 



H NMINMeOH-d,, ppm) : 5 7.85-7.75(m, 1H), 7.57-7.42(m, 2H), 7.33- 
7.29(m, 2H), 6.96-6.78(m, 1H), 6.36-6.33(m, 1H), 4.52(s, 1H), 
4.21-4.18(m, 3H), 4.04-3.86(m, 3H), 3.73(m, 3H), 3.22-3.02(m, 
211), 2.91-2.78<m, 2H), 2.65-2.60(m, 2H), 2.10-1.65(m, 10H), 
1.33-1.25(m, 3H). 1.09-1.00(m, 3H) 
ES-MS : 653(M+D* 

IR(KBr) : 3380, 3020, 1740, 1635, 1540 cm" 1 

Example 72 : Synthesis of l-ethvl-g-r^- f (S)- l-rrm)-l- ( carhafnfl - 
ylmethY0pyrT0lid»n-2-vllcarbonvnnvT T ^ ^din-2-vl^thvll; P ri^-g-^ 



-acetate: 



as a pale yellow foam. 



acetate: 



title compound as a pale yeDow solid. 




WO 97/45424 



PCT/KR97/0O1OO 



128 

681mg of methyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2- 
yl)ethyl]pynx)Udinyl]carbonyl]pyrrolidinyl]acetate was dissolved in 25ml of 
ethanol solution saturated with HC1 gas. The resulting solution was 
allowed to stand for one day at room temperature and then concentrated 
under reduced pressure. The remaining HC1 was removed for 5 hours 
by means of a vaccum pump. The dried product was dissolved in 25m? 
of ethanol solution saturated with Nlfc gas, and the resulting solution 
was allowed to stand for 3 days at room temperature and then 
concentrated. The residue was purified with column chromatography 
[eluent: ediyl acetate/ethanoKin)] on NH-DM1020 silica' to obtain 553rag 
of the title compound as a colorless solid. 

'H NMR(MeOH-di, ppm) : 6 7.79(s, HI), 7.53(d, HI, J=8.42Hz), 7.32(d, 
1H, J=8.27Hz), 6.40(s, HI), 4.18(m, 3H), 3.57(m, 1H), 3.46(m, 
4H), 2.84(m, 2H), 2.51-1.7(m, 12H). 1.28(t, 3H) 

ES-MS : 439(M+D* 

Example 73 i Synthesis of I -ethvl-2 - ,2 -r(S)-l-rr(R)-i-rm -rvMn- 
PXwlcarbamoyl)roethvllpyiTolirtin - 2 -vn^^ 
ethynindole-6-carboxamidine (Comnn,.nH ij^) 

250mg of the compound H-a obtained in Example 57-b) and 92dk 
of N-cyclopropyl-2-chloroethanamide were reacted under the same 
conditions as Example 42 to obtain 125mg of the pale yellow solid product, 
which was then treated according to the same procedure as Example 1-n) 
to obtain 93 mg of the title compound as a pale yellow solid. 

l H NMR(CDCb, ppm) : 6 8.13(d. HI, J=3.75Hz), 7.88(s, 1H), 7.61-7.38(m. 
2H), 6.40(s, 1H), 4.27-4.13(m, 311), 3.56-3.08<m, 3H), 2.90(s, 2H), 
2.82(t, 211, J=6.91IIz), 2.72-2.65(m, III), 2.50-1.67(m, 12H), 1.35 
(t, 311, J=7.20Hz), 0.88-0.50<m, 4H) 

ES-MS : 479(M+D* 



Example 74 : Synthesis of ethvl (S)-2-r2-r(R)-2-rr(S)-2-r2-(fi- 
ajnMnol-ethylindol-2-yl)ethyl] D j^lidi nvl1carbonvllDVi TolidinvH- 
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acetylagainolpropanoate (Cgmamild 1161 



250mg of the compound Il-a obtained in Example 57-b) and 133mg 
of ethyl-(S)-2-(2-chloroacetylamino)propa- noate were reacted under the 
same conditions as Example 42 to obtain 260me of the pale yellow solid 
product, which was then treated according to the same procedure as 
Example 1-n) to obtain 96mg of the title compound as a pale yellow solid. 

ES-MS : 539(M+1)* 

Exam ple 75 r Synthesis of 1-pthvl-2-r2-rK)-i-rr^)- i- n - raT . hg _ 

Piayl^hydroxyproPYl )pyrrolidin -2- vllc^bjmyJlByrrol idin-2-vn- 
ethvllindole-B-rarhnv^Tn^ip^ {^ nnip0)im | | 

a) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(2-oxo-3-oxolanyl)pyrrolidin 
-2-yl]carbonyl]pyrrohdin-2-yI]ethyl]indole-6-carbonitriIe: 

700iae of the compound n-a obtained in Example 57-b) and 500mg 
of a -bromo- r -butyrolactone were reacted according to the same 
procedure as Example 45-b) to obtain 650ing of the title compound as a 
white foam. 

•H NMRtCDCb, ppm) : 8 7.58-7.53(m, 2H), 7.30-7.26(m, III), 6.46(s, 1H), 
4.39-4.34(m, III), 4.26(br, 1H), 4.21-4.13(m, 3H), 3.86-3.63<m, 
311), 3.51-3.45(m, 1H), 3.30-3.22<m, 1H), 2.96-2.90(m, 1H), 2.a3- 
2.79(m. 2H), 2.39-2.11<m, 4H). 2.03-1.96(m, 4H), 1.84-1.66(m, 
4H), 1.35(t, J=7.30IIz, 3H) 

ES-MS : 449<M+1)' 

b) Synthesis of l-emyl-2-[2-[(S>-l-[[(RM 

propyl)pyrroUdin-2-ylJcarlx)nyl]pyr ro lidm-2-ylJethyl]indole-6-carb^^ 
amidine: 



450mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 370mR of the 
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title compound as a white solid. 

'H NMIKMeOH-d,, ppm) : 6 7.85-7.79(m, 2H), 7.56-7.52(m, 1H), 6.41<m, 
1H), 4.23-4.18(m, 2H), 4.13-4.10(m, 1H), 3.64-3.59(m, 1H), 3.50- 
5 3.31<m, 4H), 3.07-2.87<m, 1H), 2.81-2.76(m, 2H), 2.68-2.61(m, 

1H), 2.24-2.08(m, 2H), 1.92-1.71<m, 10H), 1.30(t, J=7.05Hz, 3H) 
ES-MS : 483(M+D* 

IR(KBr) : 3340, 3220, 2980, 1680, 1630, 1540 cm 1 

10 Example 76 : Synthesis of 2-r(n>- 2 -rr(S>-2-r2-f6- a midin ft -i- 
ethvHndo|-2-vl)ethvl]DvrroIidinvllr.arhn nvnovrrnlidinvl1-4-hvdrovY- 
butanoic aci d (Compound 118) 

250mg of l-ethyl-2-[2-[(S)-l-t[(R)-l-(l-carbamoyl-3-hydroxy- 
15 Propyl)pyrrolidin-2-ylkarbonyl]pyn-oUdin-2-yl]ethyl]indole-6-carboxami- 
dine was treated according to the same procedure as Example 44 to 
obtain 180mg of the title compound as a white solid. 

J H NMIMMeOH-dj, ppm) : 6 7.80-7.74(m, 1H), 7.56-7.48(m, 1H), 7.32- 
20 7.26(m, 1H), 6.39-6.34(m, 1H), 4.31-4.03(m, 4H), 3.69-3.64(m, 

1H), 3.56-3.29(m, 4H), 3.04-2.96(m, 1H), 2.78(br, 3H), 2.20(br, 

1H), 2.01-1.56(m, 11H), 1.29-1.24(m, 3H) 
ES-MS : 484(M+ir 
IR(KBr) : 3400, 3000, 1630, 1580 cm" 1 

25 

Example 77 : Synthesis of l -r(R)-2-rrCS )-g-ra-(R- a midino-l-etihvl 
-indol-2-v0emYnpYTr olidipvllcarbonvllpvrrolidinvlleth a ne-1.2- 
dicarboxvlic acid (Comoonnd 123) 

30 a) Synthesis of diethyI-2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]pyrroh(unylJcarbonyl]pyrToUdinyUbutane-l,4-dioate: 

230mg(0.525 mmole) of ethyl-2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyl 
-mdol-2-yi)ethyUpyrrolidinyl]cartx>nyl]pyrrolidinyllacetate was dissol- ved 
35 in 15me of tetrahydrofuran and then cooled to -78 1:. 0.79m« of lithium 
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bis(trimethylsayl)amide (1.0M solution in tetrahydrofuran) was added 
dropwise thereto, and the reaction mixture was stirred for 30 minutes. 
0.09 B 6(0.787 mmole) of ethyl bromoacetate diluted with Sal of 
tetrahydrofuran was added dropwise thereto, and the resulting mixture 
was stirred for one hour. After water was added, the reaction solution 
thereby obtained was extracted with dichloromethane. The organic layer 
was dried over sodium sulfate and evaporated under reduced pressure to 
remove the solvent. The residue was purified with silica gel column 
chromatography [eluent: dichloromethane/methanol(40:l)] to obtain 180rag 
(Yield : 63.996) of the title compound as a pale yellow foam. 

'H NMR(CDCl3, ppm) : 6 7.61-7.51(m, 2H), 7.27(dd, III, J=1.30Hz, 
8.10Hz), 6.46(s, 1H), 4.33(br, III), 4.21-4.06(m, 6H), 3.95-3.91(m, 
1H), 3.84-3.80(m, 1H), 3.67-3.63(m, HI), 3.49-3.45(m, III), 
3.17-3.11(m, 1H), 2.99-2.91(m, 1H), 2.82-2.74(m. 3H), 2.60-2.55 
(m. 1H), 2.38-2.31(m, 1H), 2.02-1.95(m. 5H), L8l-l.74(m, 4H), 
1.38-1.17(m, 911) 

ES-MS : 537(M+D* 

b) Synthesis of l-C(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindoI-2-yl)ethyl]- 
pyrroIidlnyl]carbonyl]pyrroIidinyl]ethane- 1.2-dicarboxylic acid: 

400ms of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 180mg of 
diethyl 2-[(2)-2-[[(2)-2-[2H6-amidino-l-ethylindole-2-yl)ethyl]pvrroli- 
dinyl]carbonyUpyrrohdinyl]butane-l,4-dioate, which was then treated 
according to the same procedure as Example 44 to obtain 120n« of the 
title compound as white solid. 

l H NMR(MeOH-d4) : 6 7.79(s, 1H), 7.51-7.47(m, 1H), 7.32-7.29(m, 1H), 
6.42(s, 1H), 4.57(br, 1H), 4.23-4.19(m, 2H), 3.7(Kbr, 2H), 3.52- 
3.48(m. 2H), 2.86-2.74(m, 4H), 2.60-2^4(m, 2H), 2.36-2.31(m, 
1H), 2.12-2.09(m, 2H), 2.02-1.92(m, 6H), 1.66-1.61(m, 1H). 1.33- 
1.28(m, 3H) 

ES-MS : 498(M+D* 
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IR(KBr) : 3400, 3000, 1630, 1580 cm' 1 

Example 78 ; Synthesis of l-ethvl-2-r2-r (s)-1-rmn-W2-n y «-3- 
oxolanvl )pvrTolMin-2-vl1ca Aonvllnvrrnliritn -2-y peth vllinH^-fi- 
5 carboxamMine. (Compound 125) 

130mg<0.269 mmole) of 2-[(R)-2-ri(S)-2-[2-(6-amidino-l-ethyl- 
indol-2-yl)ethyl]pyrroudinyl]cart>onyl]pyiTolia^^ acid 
was dissolved in 5m« of 3N-HC1, and the resulting solution was stirred 
10 for 18 hours at room temperature and then evaporated under reduced 
pressure to remove the solvent The residue was purified with column 
chromatography [eluent: ethyl acetate/methanol(3:l) on NH-DM1020 silica 
to obtain 70mg of the title compound as a white solid. 

15 *H NMR(MeOH-d,, ppm) : 6 7.79(s, 1H), 7.54-7.51(m, 1H), 7.34-7.30(m. 

Ill), 6.39<s, 1H), 4.31-4.20<m, 3H), 4.11-4.07(m, 2H), 3.68-3.64 
(m, III), 3.58-3.46(m, 411), 2.80-2.75(m. 211), 2.67-2.61(m, 1H), 
2.30-2.12(m, 3H), 1.93-1.87(m, 411), 1.80-1.73(m, 5H), 1.31-1.27 
(m. 311) 

20 ES-MS : 466<M+1)* 

IR(KBr) : 3400, 3020, 1770, 1640, 1540 cm" 1 

Example 79 : Synthesis orethvl 4-[(R)-2-rr(S)-2-r2 -ffi- a miH;nn- 
l-ethvlindol-2-vl)etfevl]pyrrolidinvl1carbonvnnvr rolidinvnbntann«fa» 
25 (Compound 126) 

a) Synthesis of ethyl 4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]pyiToUdinyl]carbonyl]pyrrolidinyl]butanoate: 

30 400 mg of the compound II-a obtained in Example 57-b) and 0.173 

me of ethyl 4-bromobutanoate were reacted according to the same 
procedure as Example 45 b) to obtain 453 mg of the title compound as a 
viscous oil. 



35 l H NMRCCDCb, ppm) : 6 7.59-7.53(m, 2H), 7.29(m, 1H), 6.47(s, 1H), 
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4.32-4.11(m. 3H), 4.05-3.99(m, 2H), 3.61(111, 2H), 3.27-3.18(m, 
2H), 2.77(m. 2H), 2.66-1.62(m, 16H), 1.36<t, 3H, J=7.18Hz), 1.17 
(t, 3H, J=7.14Hz) 

5 b) Synthesis of ethyl 4-[(R)-2-a(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrroUdinyl]carf)onyUpyrrolidinyl]butanoate : 

453mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 228 mg of the 
10 title compound as a pale yellow solid. 

'H NMR(MeOH-d4, ppm) : 6 7.79(s, 1H), 7.56-7.31(m, 2H), 6.40(s, III), 
4.21(m, 2H), 4.1(Mbrs, 1H). 3.91-3.80(m, 2H), 3.R3-3.47(m, 211), 
3.08(m, 1H), 2.77<m, 211), 2.52-1.65(m, 18H). 1.30(t, 311, J=7.17 
15 Hz), 1.08-0.97(m, 3H) 

IR(KBr) : 3300, 3000, 1740, 1640, 1540, 1480 cm" 1 
ES-MS : 496(M+D* 



Exam ple 80 : Synt hesis of 4 -r(n)-3-rrfS>-9- r?-{fi-^Hi Tm - T - 

20 ethytipdol^-yl^thvnpViTOlidinvnrar^ nvllnvTrol.riinynbiitanoir a »H 
(Compound 1271 

122mg of ethyl 4-[(R)-2-n(S)-2-[2-(6-amidino-l-ethyUndol-2-yl)- 
ethyl]pyrroUdinyl]carbonyl]pyrrolidinyl]butanoate was treated according to 
25 the same procedure as Example 44 to obtain 89mg of the title compound 
as a pale yellow solid. 

'H NMR(MeOH-d4, ppm) : 6 7.79(s, 1H), 7.59-7.28<m, 2H), 6.38(s, 1H), 
4.23-4.07(m, 3H), 3.62-3.50(m, 3H), 3.11(m, 1H), 2.77(m, 2H), 
30 2.57-1.61(m, 18H), 1.28ft, 3H, J=7.14Hz) 

IR(KBr) : 3400, 3000, 1700, 1640, 1540, 1480 cm" 1 
ES-MS : 468(M+D* 

Example 81 : Synthesis of ethvl 5-TtK\-9 r m s)-z-n-lR-. m[ iAt^- 
35 t-ethylindol-2-vl)ethvllDvrrolidinvlV a ^ nvl1nvrrnlidin vn P enton» n ^ 
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IComnonnd 128) 

a) Synthesis of ethyl 5-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyUpym>Udinyl](^arbonyUpyrrolidinyl]pentanoate: 

5 

138mg of the compound n-a obtained in Example 57-b) and 0.066 
mt of ethyl 5-bromovalerate were reacted according to the same procedure 
as Example 45 b) to obtain 150mg of the title compound as a brown oil. 

10 'H NMR(CDCb, ppm) : 6 7.62-7.54(m, 2H), 6.46(s, 1H), 4.30-4.04(m, 5H), 
3.68-3.51<m, 2H), 3.27-3. 16<m, 2H), 2.80(t, 2H, J=7.91Hz), 2.69- 
1.59<m, 1911), 1.36<t, 3H, J=7.20IIz). 1.20(t, 3H, J=7.13Hz) 

b) Synthesis of ethyl 5-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yD- 
15 ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]pentanoate: 

246rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 48mg of the 
title compound as a pale yellow solid. 

20 

'H NMR(MeOH-di, ppm) : 5 7.78(s, 2H), 7.54-7.30(m, 211), 6.37<s, 1H), 
4.22-3.91(m, 5H), 3.60-3.47(m, 2H), 3.19-3.05(m, 211), 2.81-2.73 
(m, 2H), 2.52-1.37(nC 19H), 1.30(t, 3H, J=7.15Hz), 1.05(t, 311, 
J=7.88Hz) 

25 ER(KBr) : 3100, 2990, 1740, 1670, 1630, 1530, 1470 cm" 1 
ES-MS : 510(M+1)' 

Example 82 ; Synthesis of 5-r(R)-2-[r(S)-2-r2-(6 -»miH^nn-l- 
ethvlindol-2-vl)ethvnDvrrolidinvncarbonvllnvrrolidinvllDentanoir 
30 acid (Compound J129) 

38rag of ethyl 5-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethyhndol-2-yl)- 
ethyl]pym>lidinyl]carbonyl]pyrrolidinyl]pentanoate was treated according to 
the same procedure as Example 44 to obtain 16mg of the title compound 
35 as a pale yellow solid. 
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*H NMR(MeOH-d„ ppm) : 6 7.80(s, 1H), 7.54-7.29(m, 2H), 6.36<s, 1H), 
4.27-4.10<m, 3H), 3.65-3.42<m, 2H), 3.19-3.03(m, 2H), 2.82-2.71 
(m. 2H). 2.57-1.41(m, 19H), L29(t, 3H, J=7.19Hz) 

ES-MS : 482(M+D* 

Examnlfi 83 • Synthesis of rthvl 6-r(R)-2-rrrRi-^-r ? - ( p - am ; H i„»- 

l -ethv l indo|-2-Vl)ftthvllDyrro1iriinvl^^ 
(Comnonnd 130) 

a) Synthesis of ethyl 6-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl>- 
ethyllpyrrolidinylJcarbonyllpyrrolidinyUhexanoate: 

160mg of the compound Il-a obtained in Example 57-b) and 0.086 
biC of ethyl 6-bromohexanoate were reacted according to the same 
procedure as Example 45-b) to obtain 168mg of the title compound as a 
brown oil. 

'II NMIMCDCh, ppm) : 6 7.61-7.54<m, 211). 7.30(m. 1H), 6.45(s. Ill), 
4.27(brs, III), 4.18-4.04(m, 4H), 3.68-3.52(m, 2H), 3.26-3.17(m, 
2H). 2.80<t, 2H, J=7.95Hz). 2.23(t. 2H, J=7.45Hz), 2.66-1.25(m, 
19H), 1.36(t, 3H, J=7.18Hz), 1.21ft, 311, J=7.13Hz) 

b) Synthesis of ethyl 6-[(R)-?-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyOpyrroUdmyI](^rbonyl]pyrrolidinyl]hexanoate: 

161mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 41ng of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-d,, ppm) : 6 7.78(s, 2H), 7.54-7.30(m, 2H), 6.36(s, 1H), 
4.26-3.88<m, 5H), 3.61-3.46(m. 2H), 3.19-3.03(m, 211), 2.81-2.72 
(m, 2H), 2.52-1.38(m, 2H), 1.18ft, 3H, J=7.18Hz), 1.06(t, 3H, 
J=7.12Hz) 

IR(KBr) : 3200, 2970, 1730, 1630, 1530, 1470, 1340 cm' 1 
ES-MS : 524<M+ir 
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Exa m ple 84 : Synthesis of B-rm^^T/R ^ 2 ^r2^ffi- am ?H;« 1T - | , 
(Compound 131) 

5 30mg of ethyl 6-t(R)-2-ff(S)-2-E-(6-aim^ 

ethyl]pyrroUdinyl]carbonyl]pyrroHdinyl]hexa^ was treated according to 
the same procedure as Example 44 to obtain 26mg of the title compound 
as a pale yellow solid. 

10 l H NMR(MeOH-d4» ppm) : 6 7.80(s, 1H), 7.54-7.29<m, 2H), 6.34(s, 1H), 
4.27-4.11(m, 3H), 3.66-3.45(m, 2H), 3.18-3.04(m, 2H), 2.82-2.71 
<m, 211), 2.50-1.17(m, 21H) f 1.28(t, 3H, J=7.15Hz) 
ES-MS : 496(M+D* 

15 Fxamnle 85 : Synthesis of ethvl 2-r(lLR>-rr«l -2-r2-<l8^mSHinii> 
lacetate (Compound 135) 

a) Synthesis of methyl (R,R) -4-methoxy - 1 - ( tert- butoxy carbony 1 )pyrroii - 
20 dine-2-carboxylate: 

5 00 nig of 4-cis-hydroxy-D-proline was dissolved in 4mt of 
methanol, and 0.4m£ of acetyl chloride was added drop wise at 0T3. 0.14 
m6 of thionyl chloride was added dropwise at room temperature, and the 

ffi resulting mixture was heated under refluxing for 2 hours with stirring. 
The reaction solution was cooled to room temperature and then 
evaporated under reduced pressure to obtain 704mg of the white solid 
product, which was then dissolved in 10m£ of dichloromethane. To the 
resulting solution was added dropwise 1.07 mi of triethylamine at 0TC and 

30 then added 930mg of (BOQ2O. The reaction mixture was stirred for 2.5 
hours at room temperature, diluted with 150m£ of dichloromethane, washed 
with 30me of 2N-HC1 solution and 30me of water, dried over sodium 
sulfate and then filtered. The filtrate was then evaporated under 
reduced pressure to obtain 780rag of the brown solid, which was dissolved 

35 in 15ra£ of anhydrous tetrahydrofuran. To the resulting solution was 
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then added 138mg of NaH, and the mixture was stirred for one hour at 
room temperature. 0.214m£ of methyliodide was slowly added drop wise 
thereto, and the reaction mixture was heated under refluxing overnight 
with stirring. After lml of water was added dropwise, the reaction 

5 solution was evaporated under reduced pressure to obtain the residue, 
which was then diluted with 150mg of dichloromethane, washed with 50m* 
of water, dried over sodium sulfate and then filtered. The residue was 
purified with silica gel column chromatography [eluent: ethyl 
acetate/n-hexane(l:3)]. The fractions containing the desired product 

10 were combined and then evaporated to obtain 404mg of the title compound 
as a viscous oil. 

*H NMMCDCb, ppm) : 6 4.46-4.28(m, 1H), 3.94<brs, 1H), 3.73(s, 3H), 
3.63-3.49(m, 2H), 3.30(d, 3H, J=9.48Hz), 2.41-2.22<m, 1H), 2.11- 
15 1.98(m, 1H), 1.44(m, 9H) 

b) Synthesis of (R,R)-4-methoxy-l-(tert-butoxycarbonyl)pyiToIidine-2- 
carboxylic acid: 

20 520mg of the compound obtained in the above a) was reacted in 

the presence of methanol solvent under the same conditions as Example 
44 to obtain 480mg of the title compound as a colorless oil. 

*H NMWCDCfe, ppm) : 6 4.47-4.34(m, III), 3.97(brs, 1H), 3.64-3.49<m, 
25 2H), 3.33(s, 3H), 2.44-2.10<m, 2H), 1.49-1.42(m, 9H) 

c) Synthesis of tert-butyl (R,R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl) 
-emyllpyrrolidinyllcarbonyl] -4-methoxypyrrolidine carboxylate: 

30 203mg of the compound I-a obtained in Example 1-1) was reacted 

with the compound obtained in the above b) according to the same 
procedure as Example 11 -a) to obtain 212mg of the title compound as a 
white solid. 



35 *H NMRfCDCb. ppm) : 6 7.58-7.52<m, 2H), 7.30(m, 1H), 6.39(m, 1H), 4.31 
(m, 1H), 4.21-4.10(m, 2H), 3.97-3.40(m, 6H), 3.32(s, 3H), 2.88- 
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2.76<m, 2H), 2-58-1.67<m, 8H), 1.45-1.40(m, 9H), 1.35<t, 3H, 
J=7.11Hz) 

d) Synthesis of l-ethyl-2-t2-[(S)-l-[((IUl)-4-methoxypyrrolidin-2-yl)- 
caibonyUpyrroUdin-2-yUethyl]indole-6-carbonitrile: 

210mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-1) to obtain 145mg of the 
title compound as a pale yellow solid. 

l H NMR(CDCb, ppm) : 6 7.59-7.54(m, 2H), 7.29(m, 1H), 6.40(s, 1H), 4.28 
(brs. 1H), 4.18-4.10(m, 211), 4.04-3.93(m, 2H), 3.67-3.42(m, 2H). 
3.31<s, 3H), 3.21<s, 1H), 3.00-2.92(m, 1H), 2.85-2.74(m, 2H), 
2.43-1.72(m, 9H), 1.36(t, 3H, J = 7.19Hz) 

e) Synthesis of ethyl-2-[«Ul)-[[(S)-2-[2-(6-cyano-l-ethylindoI-2-yl)- 
ethyl]pyrrolidinyl]carbonyI]-4-methoxypyrrolidin-2-yl]acetate: 

98mg of the compound obtained in the above d) was reacted with 
30(d of ethyl 2-bromoacetate according to the same procedure as 
Example 1-m) to obtain 93rag of the title compound as a yellow oil. 

*H NMMCDCla, ppm) : 6 7.58-7.53<m, 2H), 7.29(m, 1H), 6.42(s, 1H), 4.31 
(brs, 1H), 4.20-4.11(m, 4H), 4.08-4.01(m. 2H), 3.62-3.50(m, 5H), 
3^9(s, 3H), 2.82-2.73(m, 3H), 2.35-1.59(m, 8H). 1.35(t, 3H, 
J=7.24Hz), 1.26(t, 3H. J=7.13Hz) 

f) Synthesis of ethyl 2-[(R,R)-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrroUdUinyl]carbonyl]-4-methoxypyiTolidin-2-yl]acetate: 

93 rag of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-n) to obtain 16mg of the 
title compound as a pale yellow solid. 

J H NMR(MeOH-d,, ppm) : 6 7.83(s, 1H), 7.54-7.31(m, 2H), 6^8(s, 1H), 
4.21-3.85(m, 7H), 3^8-3.29(m, 5H), 3.18(s, 3H), 2.82-2.73(m, 
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2H), 2.61(m, 1H), 2.19-1.66(m, 8H), 1.29(t, 3H, J=6.85Hz), 1.17- 
1.08(m, 3H) 
ES-MS : 498(M+1)* 

Examnlft 86 • Synthesis of ethvl-^-fiiLiD-frifi^ . fz-Hi-^iAi^. 

rjdlacetate (Cnmnonnd I3fi) 

a) Synthesis of (IUl)-4-hydroxy-l-(ben2yloxycarbonyl)pyrroUdine-2- 
carboxylic acid: 

0.81g of (RJl) -4 -hydroxypyrrolidine- 2-carboxylic acid was treated 
according to the same procedure as Example 66-a) to obtain Iff of the 
title compound as a colorless oil. 

l B NMRCCDCb, ppm) : 5 7.31(m, 5H), 5.19(m, 2H), 4.53(m, 1H), 4.43(m, 
III), 3.6(Mm, 211), 2.24(m, 2H) 

b) Synthesis of (R,R)-4-methoxy-l-(ben2yloxycarbonyl)pyrroIidine-2- 
carboxylic acid: 

lg of the compound obtained in the above a) was treated 
according to the same procedure as Example 66-d) to obtain l.lg of the 
title compound as a pale brown oil. 

l H NMRCCDCb, ppm) : 6 7.31(m, 5H), 5.16<m, 2H), 4.45(m, 1H), 3.95<m, 
1H), 3-64(m, 2H), 3.26<s, 3H), 2.45-2.38<m, 1H), 2.24<m, 1H) 

c) Synthesis of phenylmethyl-2-(R,R)-[I(S)-2-t2-(6-cyano-l-ethylindol- 
2-yl)ethyl]piperidinyl]carix)nyl]-4-methoxypyrroIidine carboxylate: 

0.92g of l-ethyl-2-[2-((S)-2-piperidyI)ethyllindole-6-carto 
and l.lg of <IU*)-4-methoxy-l-(benzylox^ 

xylic acid were treated according to the same procedure as Example 
11 -a) to obtain 500 mg of the title compound as a yellow oil. 
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l U NMR(CDCl3, ppm) : 6 7.56(m, 2H), 7.35(m, 5H), 7.27<m, 1H), 6.33<s, 
1H), 5.09(m, 2H>, 4.16<m, 1H). 3.95(m, 2H), 3.66<m, 2H). 3.26(m, 
3H), 2.32(m, 2H), 1.4l(m, 2H), 1.25(m, 3H) 

d) Synthesis of l-ethyl-2-[2-[(S)-l-[((IUl)-4-inethoxypym>Iidin-2-yI)- 
carbonyUpiperidin-2-yl]ethyl]indole-6-carix>nitiite: 

480mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-k) to obtain 270mg of the 
title compound as a pale yellow solid. 

e) Synthesis of ethyl 2-[(IUl)-[t(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyI]piperidinyllcarbonyl]-4-methoxypyrrolidin-2-yl]acetate: 

250mg of the compound obtained in the above d) and 0.1me of ethyl 
2-bromoacetate were treated according to the same procedure as Example 
1-m) to obtain 200 mg of the title compound as a pale yellow oil. 

*H NMRfCDCb, ppm) : 6 7.78(m, 1H), 7.54(m, 1H), 7.33(m, 1H), 6.31<s, 
1H), 4.95(br, 1H), 4.12(m. 4H), 3.97(m, 2H), 3.72-3.60(m, 2H>, 
3.28(m, 3H), 3.02(m, 1H), 2.71(m, 1H), 2.61-2.49(m, 2H), 2.19(1^ 
1H), 1.30(m, 3H), 1.26-1.19(m, 6H) 

f) Synthesis of ethyl 2-t(IUl)-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
emyl]piperidinyl]carixjnyl]-4-memoxypyrroiidin-2-yl]acetate: 

190mg of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-n) to obtain 50mg of the 
title compound as a pale yellow solid. 

NMRCCDCfe. ppm) : 6 7.77(m, 1H), 7.54(m, III), 7.33(m, 1H), 6.31(s, 
1H), 4.95(br, 1H), 4.15(m, 4H), 3.98-3^7(m, 2H), 3.62(m, 2H), 
3.28(m, 3H), 3.05(m, 1H), 2.70(m. 1H), 2.77-2.52(m, 2H), 2.18(br, 
1H), 1^4(m, 2H), l-67(m, 5H), 1.32(m, 3H), 1.24(m, 3H) 
IR(KBr) : 3400, 2920, 1720, 1630, 1460 cm" 1 
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ES-MS : 512(M+1K 

Example 37 : Synthesis of lz£thxl=2= I2zIiS±±JU B}zl=J2z 
hyd J a xvethvl)pyrrolidin-3-yn^rbopYnnv m»lidin-2-vn^hviK 
-carboxamidine (Co mpound 1401 

a) Synthesis of l-ethyl-2-B-[(S)-l-ri(R)-l-(2-hydroxyethyl)pyrn)Udin- 
2-yl]carbonyl]pyrrolidin-2-yl]ethyl)indole-6-carbonitrile: 

130mg of the compound H-a obtained in Example 57-b) and O.lme 
of 2-bromoethanol were treated according to the same procedure as 
Example 45-b) to obtain 140mg of the title compound as a yellow oil. 

'H NMR(CDC1 3 , ppm) : 7.50(m, 2H), 7.25<s, III), 6.34(s, 1H), 4.20<m, 1H), 
15 4.10(t, 311), 3.52(m, 2H), 3.37(m, 211), 3.21(m, 2H), 2.76(m, 2H), 

2.44(m, 2H), 2.32-1.60(m, 11H), 1.27(t, 3H) 
ES-MS : 409(M+ir 

b) Synthesis of l-ethyI-2-[2-[(S)-l-[[(R)-i-(2-hydroxyethyl) P yrro]idin- 
20 2_ yncarbonylJpyiTolidin-2-yl]ethy]]indole-6-carboxamidine: 

140nig of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 45mg of the 
title compound as a pale yellow solid. 

25 

'II NMWMeOH-d,, ppm) : 8 7.80<s, 1H), 7.58(m, 1H), 7.34(s, 1H), 6.83(d, 
1H), 4.20(m, 1H), 4.0o(s, 3H), 3.57(m, 2H), 3.60<m, 2H), 3.47(m, 
2H), 3.20<m, 2H), 2.83(m, 2H), 2.65(m, 2H), 2.40-1.80(m, 11H), 
1.37(m, 3H) 
30 ES-MS : 426(M+1)' 

Example 88 ; Syn thesi s of l-eth Y l -2 r2 -r(S)-l-rrrw)-i- r2-(m < .thvl- 

^no) a cetYnpyr ro lidin-2-y)1caTbonynp yrrnhdi n-2-vnethvn-; H »i < >- 
g-carboxamidin e (Compound 1421 

35 
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a) Synthesis of N-C2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 

ethyl]pyiToIidinyl]cartx>nylJpyiTolidinyl]-2-oxoethyl]-N-methyl-(tert- 
butoxy)formamide: 

5 lOlmg of the compound H-a obtained in Example 57-b) and 52mg 

of N-(tert-butoxycarbonyl)sarcosine were reacted according to the same 
procedure as Example 11-a) to obtain 106mg of the title compound as a 
white solid. 

'11 NMR(CDCI 3 , ppm) : 6 7.6l-7.52(m, 2H), 7.27<m, 1H), 6.34(s, 1H), 4.67 
10 1H), 4.28-4.12(m, 3H), 3.81-3.44(m, 611), 2.88<s, 3H), 2.79U, 

2H, J=7.90Hz), 2.28-1.73(m, 10H), 1.44(s, 9H), 1.35(t, 311, 
J=7.31Hz) 



b) Synthesis of l-ethy]-2-[2-[(S)-l-[[(R)-l-[2-(methyIamino)acetyI)pyr- 
15 roUdin-2-yl]carbonyUpyiro]idm-2-yl]ethyl]indo]e-6-carDoxamidine: 

103rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 46rag of the 
title compound as a pale yellow solid. 

20 

'II NMR(MeOH-di, ppm) : 6 7.81<s, 1H), 7.55-7.31(m, 2H), 6.37(s, 1H), 
4.57<m, III), 4.22-4.08(m, 3H), 3.75-3.47(m, 4H), 3.31(s, 2H), 
2.77(brs. 2H), 2.27(s, 3H). 2.19-1.77(m, 10H), 1.29(t, 3H, 
J=7.12Hz) 
25 IR(KBr) : 3440, 1640, 1025 cm 1 
ES-MS : 453<M+ir 



Example 89 ; Synthesis nf i-e thvl-2-r2-r(S)-1-iTifr)-i-((s>-2- 
aminonronanovl)pvrrolidin-2- vllr rhonvnDvrrolidiii-2-vIlethvllindnle 
30 rfl -carboxamidine (Comn n.inri 14ft; 

a) Synthesis of N-[(lS)-2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl) 

-emyl]pyirolidinyl]carbonyl]pyrrolidinyi]-l-methyl-2-oxoethyl]-(tert- 
butoxy)formamide: 



35 
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300mg of the compound Il-a obtained in Example 57-b) and 187mg 
of (S)-2-[(tert-butoxy)carbonylamino]propanoic acid were reacted 
according to the same procedure as Example 11-a) to obtain 210mg of the 
title compound as a pale yellow solid. 

J H NMR(CDCI 3 , ppm) : 6 7.55<m, 2H), 7.24(m, 1H), 6.35(s, III), 4.57(m, 
1H), 4.49(m, 1H), 4.32(m, 1H), 4.13(m, 2H), 3.79(m, 2H), 3.58- 
3.43(br, 211), 2.81(m, 2H), 2.12(m, 411), 1.42(m, 9H), 1.35(m, 6H) 

ES-MS : 356(M+D* 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-i-(( S )-2-aminopropanoyl)- 
pyirolidin-2-yl]carbonyl]pyrrolidm-2-yl]ethyl3indole-6-carboxainidine: 

200rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain lOOmg of the 
title compound as a yellowish white solid. 

'H NMMGDCb. ppm) : 6 7.80(m, 1H), 7.38(m, 1H), 7.23(m, 1H), 6.15(m, 
1H), 4.57(m, 2H), 4.13(br, 3H), 3.83(m, 2H), 3.66(m, 1H), 3.45(m, 
211), 2.71(m, 2H), 2.12(m, 3H), 1.97-1.84(br, 6H), 1.25-1.17(m, 
6H) 

IR(KBr) : 3420, 3000, 1640 cm" 1 
ES-MS : 453(M+1)* 

Examp l e 90 : Smtheaia of l-ethv»-2 - r2 - r (S)-i-rrfiiw 1 -< ? - f , ffninTT - 
butanPYl)nyrnilid i n-2-yl1carb onvlln v rr olidin-^- v n q t hvninHni^-fi- 

carboxamidine (Cnmpnund 144) 

a) Synthesis of N-[(R)-2-[(S)-2-[2-(6-cyano-l-ethyUndol-2-yl)ethyl]- 

pyirolidUnyl]cart)onyl]pyrrolidinyl]-l-emyl-2-oxoemyl](tert-butoxy^ 
formamide: 



400mg of the compound Il-a obtained in Example 57-b) and 270mg 
3-[(tert-butoxy)carbonylaminoJbutanoic acid were reacted according to 
same procedure as Example 11-a) to obtain 350mg of the title 



WO 97/45424 



PCT/KR97/0O1OO 



144 

compound as a yellow oil. 

b) Synthesis of l-ethyl-2-[2-[(S)-l-tt{R)-l-(2-aminobutanoyl)pyrrolidin 
-2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine: 

5 

340mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 190mg of the 
title compound as a yellowish white solid. 

10 J H NMR(CDC1 3 , ppm) : 6 7.83(m, 1H), 7.32(m, 1H), 7.16(m, 1H), 6.21(s, 
III), 4.60(m, 2H), 4.18<m, 5H), 3.88(m, 2H), 3.78(m, 2H), 3.64(m, 
HI), 3.48(m, 5H), 2.72(m, 3H), 2.16(m, 5H), 1.24(m, 5H), 0.95(m, 
3H) 

IR(KBr) : 3400, 3000, 1640 an" 1 
15 ES-MS : 467(M+ir 

Example 91 ; Synthesis of l-ethvi-^-r 2-r(S)-l-rrm)-l-^RU9- 

amino-3-me t hvlbutanovl)nvrrolidifi- ^ -vncahnnvl1ovrrn1idin-2-vn- 
ethvnindole-6-carhoxamidine (Cnmn nund 14S ) 

20 

a) Synthesis of N-[(lS)-2-[(R)-2-t[(S)-2-[2-(6-cyano-l-ethyUndol-2-yl) 

-ethyl]pyiroHcUnyl]carbonyl]pyiTOlidinyl]-l-isopropyl-2-oxo-ethyl](tert- 
butoxy )f ormamide*. 

25 250 rag of the compound n-a obtained in Example 57-b) and 298 mg 

of 3-methyl-(S)-2-[(tert-butoxy)carbonylamino]butanoic acid were reacted 
according to the same procedure as Example 11 -a) to obtain 300 mg of the 
title compound as a yellowish white solid. 

30 *H NMRtCDCb. ppm) : 6 7.52(m, 2H), 7.30(m, 1H), 6.32(s, 1H), 5.18(m, 
1H), 4.54(m, 1H), 4.23-4.14(m, III), 4.15(q, 2H), 3^8<m, 2H), 
3.68-3.39(m, 2H) 2.82(m, 2H), 2.71-2.32(m, 10H), 1^8(brs, 9H), 
1.34(t, 3H), 0.98(m, 3H), 0.85(m, 4H) 



35 b) Synthesis of l-ethyl-2-[2-[(S)-l-tt(R)-l-((S)-2-amino-3-methylbuta- 
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noyI)pyrrolidin-2-yl]cabonyl]pyrroUdin-2-yl]ethyl)- 1 -ethyIindole-6-car 
-boxamidine: 

140mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 59mg of the 
title compound as a pale yellowish white solid. 

'H NMR(CDCb, ppm) : 6 7.69(m, 1H), 7.42(m, III), 7.22<m, III), 6.28(s. 

1H), 4.58(m, 1H), 4.33-4.16(m, 2H), 4.11(q, 2H), 3.91-3.72(m, 
2H), 3.58-3.38(m, 2H), 2.73(m, 2H), 2.22-1.77(m, 10H), 1.28<t, 
3H), 0.89(m, 7H) 

ES-MS : 482(M+2)* 

IR(KBr) : 2997, 1642, 1543, 1480 cm"' 

Example 92 ; Synthesis o f i - eth vi^-re-Hsi-i-rrmi-i-rr^-a - 
(methanesiilfonvlaimno)nr nn:.nnynpY^ 

- Z-ynethyllindo l e-fi-rarb oxamidine (Cninnm.nd Hi? ) 

a) Synthesis of l-ethyl-2-[2-[(S)-l-[r(R)-l-((S)-2-aminopropanoyl)pyr- 
rolidin-2-ylJcarbonyl]pyirolidin-2-ylJethyl]indole-6-carbonitrile: 

294mg of N-[(S)-2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2- 
yDethylJpyrrolidinyUcarbonyllpyrrolidinyl]- 1 -methyl-2-oxoethyl](tert-but- 
oxy)formamide was treated according to the same procedure as Example 
1-1) to obtain 220mg of the title compound as a pale yellow solid. 

*H NMR(CDCla, ppm) : 8 7.56(m, 2H), 7.21(m, 1H), 6.37<s, 1H), 4.58(m, 
1H), 4.27(m, 1H), 4.14(q, 2H), 3.82-3.58(m, 3H), 3.42(m, 2H), 2.82 
(m, 2H), 2.26-1.78(m, 10H), 1.37(t, 3H), 1.21(t, 3H) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-[( S )-2-(methanesulfonyl- 

amim))propanoyl)pyrrohdm-2-yl]carbonyl]pyrroH(Un-2-yl]ethyl]i 
-carbonitrile: 



140k of the compound obtained in the above a) and 20^e of 



WO 97/45424 



PCT/KR97/D0100 



146 

methanesulfonyl chloride were reacted according to the same procedure as 
Example 1-m) to obtain 120mK of the title compound as a pale yellow 
solid. 

'II NMRCCDCl* ppm) : 6 7.59(m, 2H), 7.28(m. Ill), 6.41(s, 1H), 5.13(m, 
1H), 4.61(m, III), 4.32(m, IE), 4.14(q, 211), 3.89-3.75(m, 2H), 

3.55- 3.48(m, 2H), 2.86(s, 611), 2.75(m, 2D), 2.28-1.74(m, 10H), 
1.38(m, 6H) 

ES-MS : 514(M+1)' 

c) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-[(S)-2-(metlianesulfonylami- 

no)propanoyl]pyrrolidin-2-yl]carbonyl]pyrroIidin-2-yl]ethyl]indole-6- 
carboxamidine: 

120mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 61mg of the 
title compound as a pale yellowish white solid. 

'II NMIMCDCb, ppm) : 6 7.94<m, 1H), 7.41(m. 1H), 7.23(m, 1H), 6.22(s, 
III), 4.61(m. Ill), 4.35(m, III), 4.18(m, 311), 3.92-3.75(m, 2H), 

3.56- 3.38<m, 211), 2.86(s, 311), 2.68(m, 211), 2.22-1.71(m, 1011), 
1.42(t, 3H), 1.24(m, 3H) 

ES-MS : 531<M+ir 

IR(KBr) : 2998, 1643, 1541, 1342 cm 1 

Example 93 : Synthesis of ethvl 4-rm )-^>-rr<^ )-^ - r2-(6- a »nirfinn- 
A-ethYtindol-2-yl)ethy ll ffym>li dinyl1carhon vn Dvrrolidinvi1-rst-a- 

amino-4-oxobutanoate (Comnn und 147) 

a) Synthesis of phenylmeUiyl-4-[(R)-2-tt(S)-2-[2-(6-cyano-l-ethylindol- 

2-yl)ethyl]pyrrolid1nyl]carbonyl]pyrrolidinyl]-(S)-3-[(tert-butoxy)carbo- 
nylaminol-4 -oxobutanoate: 

0.6g of the compound D-a obtained in Example 57-b) and 798rng 
of (S)-2-[(tert-butoxy)carbf)nylamino]-3-(benzyloxycarbonyl)propanoic 
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acid were reacted according to the same procedure as Example 11 -a) to 
obtain l.lg of the title compound as a yellowish white solid. 

'II NMR(CDCl3, ppm) : 5 7.52(m, 211), 7.35-7.17<m, 611), 6.33(s, III), 5.26 
(m, HI), 4.98(m, 211), 4.88(m, III), 4.47(m, 1H), 4.12(q, 2H), 3.78- 
3.39(m, 411), 2.88-2.66(m, 4H), 2.23-1.71(m, 10H), 1.39(brs, 9H), 
1.29(t, 3H) 

ES-MS : 682(M+Na'), 670(M+D* 

b) Synthesis of ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-y))- 
ethyl]pyrroUdinyl]carbonyl]pyrrolidinyl]-(S)-3-amino-4-oxobutanoate: 

l.lg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 250mg of die 
title compound as a yellowish white solid. 

'II NMWCDCla, ppm) : 6 7.75(m, HI), 7.39(m, III), 7.22<m, 1H), 6.27(s, 
III), 4.66-4.47(m, III), 4.27-3.95(m, 611), 3.86-3.37(m, 4H), 2.79- 
2.42(m, 4H), 2.19-1.73(m. 10H), 1.31 U9(m, 6H) 

ES-MS : 525(iM+D* 

IR(KBr) : 3028, 1768, 1647, 1374 of 1 

Example 94 : Synthesis of l-^hyi- ? -[2-r(S)-l-rrm)-1-r( «; ^9- 

a mino-S-carhamoylpr ^a noyUpyrrolidin-^-vnrarhnnvnp yn-olirfm-?- 
yJlethvllindole-fi-rarhoyafni dine (Cn mpnunH lAff} 

LIS of Phenylmetliyl-4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol- 
2-yl)ethyl]pyrrolidinyl]carbonyl]pyrroUdinyl]-(S)-3-[(tert-butoxy)carbonyl- 
amino]-4-oxobutanoate was treated according to the same procedure as 
Example 1-n) to obtain 150mg of the title compound as a white solid. 

'H NMRCCDCl* ppm) : 6 7.77(m. 1H), 7.48(m, HI), 7.32(m, 1H), 6.34(s, 
HI), 4.49(m. 1H), 4.22-4.()7(m. 3H), 3.92(m, 1H), 3.66(m, 2H). 
3.38(m. 2H), 2.71(m, 2H). 2.50-2.25(m. 211), 2.22-1.74<m, 10H), 
1.30(t, 311) 
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ES-MS : 496(M+1)' 

IR : 3086, 1637, 1367 cm* 1 

Example 95 ; Synthesis of 4-r(R>-2-frfS )-2-r2-f fi-nmiHjn»-i- 
5 ethY»Pdol-2-v l )e thYnnYrrolidinvn carbonvnnvrr o lidtnvn-(S)-3- 
a mino-4-oxobutan oi c acid (Cnm nnunri 149) 

150mK of ethyl-4-[(R)-2-[[(S)-2-t2-(6-amidino-l-ethylind ( )l-2-yl) 
-eUiyl]pyrro]idin\i]cari>onyl]pyiToIidinyl)-(3S)-3-amino-4-oxobutanoate 
10 and 50mg of 2-[2-[(S)-l-[[(R)-l-[((S)-2-amino-3-carbamoyl)propanoylJ- 
pyiTolioUn-2-yl]carbonyl]pyiTolidin-2-yl]etliyI]-]-ethylindole-6-carb()xami 
-dine were reacted under the same conditions as Example 44 to obtain 
145idk of die title compound as a white solid. 

15 'II NMRGMeOII-dj, ppm) : 6 7.75(m, 1H), 7.51(m, 1H), 7.30(m, III), 6.32 
(s, III). 4.56-4.28(m, III), 4.21-4.08(m, 311), 3.93(m. Ill), 3.81- 
3.66(m. 211). 3.r>2-3.25(m, 211), 2.76(m. 211). 2.54-2.18<m, 211), 
2.12-1.69(m, 1011). 1.28(t, 311) 
ES-MS : 49801+2)* 

20 m(KBr) : 1632, 1372 cm 1 

Example 96 : Synthesis pf l-ethyl-2-|2-r(iSJrJbmRIzl^^ 
propanovl)pvrrol i din-2-vnc arbonvnDvrrolidin-2-vnrthvninHftl 1 >-fi^ 
carboxamidine (Compound 155) 

25 

a) Synthesis of 2-[2-[(S)-l-[[(R)-l-(3-chloropropanoyl)pyrroIidin-2-yl]- 
carbonyl]pyrrolidin-2-yl]ethyl]-l-ethylindole-6-carbonitrile: 

800mR of the compound Il-a obtained in Example 57-b) and 0.475 
30 mC of 3-chloropropionic acid were reacted according to the same 
procedure as Example 11 -a) to obtain 926mg of the title compound. 

'H NMR(CDC1 :1 , ppm) : 6 7.61(s. Ill), 7.56(d, III, J=8.81IIz), 7.26(d. III. 

J=8.98IIz), 6.37(s, III), 4.65(m. HI). 4.28(m. 1H), 4.15(q, 211). 3.82 
35 (m. 211). 3.71(m. 411), 3.62-3.40(m. 211), 2.78(m, 411). 2.30-1.78 
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<m, 10H), 1.33(t, 311) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-i-(3-aminopn)panoyl)pyrrolidin 
-2-yl]carbonyl]pyirolidin-2-yl]eUiyl]indole-6-carboxamidine: 

320mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 98mg of the 
title compound as a pale yellow solid. 

J II NMR(MeOH-dj, ppm) : 6 7.92(s, III), 7.65(d, 1H, J=8.25Hz), 7.46<d, 
III), 6.49(s, III), 4.40-4.16(m, 3H), 3.87(m, III), 3.78-3.53(m, 
4H), 2.91(m, 411), 2.89(m, 211), 2.40-1.80(m. 1011), 1.41(t, 311) 

Exam B le_97_± Synthesis of 1-ethyl -2-r2-r(S)-l-rr(R)-l-(3- a niinn- 

2jzm ethylprop nno^pyrr olidi^ 

indole-6-carboxn midine (Compound 156j 

a) Synthesis of N-[3-[(R)-2-[t(S)-2-[2-((5-cyano-l-ethylindol-2-yl)ethyl] 

-ethylJpyrrolidinyl]carbonyl]pyrroUdinyl]-2-methyl-3-oxopropyl)(tert- 
butoxy)fonnamide: 

430mg of the compound Il-a obtained in Example 57-b) and 290mg 
of 2-methyI-3-[(tert-butoxy)carbonylamino]propanoic acid were reacted 
according to the same procedure as Example 11 -a) to obtain 270mg of the 
title compound as a yellow oil. 

'H NMRfCDCla, ppm) : 6 7.57(m, 2H), 7.28(m, 1H). 6.36(d, 1H), 4.62(m, 
1H), 4.26(m, 1H), 4.16(m, 2H), 3.47(m, 2H), 3.22(m, 2H), 2.79(m, 
211), 2.15(m, 3H), 1.93(m, 6H), 1.60(m, 9H), 1.27(m, 3H), U2(t, 
3H) 

ES-MS : 550(M+1)*, 573(M+Na) 



b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-amino-2-methyIpropano- 
yl)pyiTolidin-2-yl]carbonyl]pyiTolidin-2-ylJethyl]indole-6-carboxamidjne 
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250mg of the compound obtained in the above a) was treated 
according to the same procedure as Example l- n ) to obtain IOOidr of the 
title compound as a pale yellow solid. 

'II NMRlCDCb, ppm) : 6 7.&9<d, III, J=7.00IIz), 7.32(m, 1H), 7.18(m, HI), 
6.19(d, III, J=8.70Hz), 4.61(m, III), 4 .14(m, 211), 3.85<m, 311), 
3.45<m, 211), 2.69(m, 211), 2.19( m . 611), 1.26(m, 511), 1.07(m, 3H), 
1.02(m, 3H) 

IR(KBr) : 3420, 1650 on" 1 

ES-MS : 467(M+D* 

feuteoojdipjaxQlidinz2^]^ 
carboxamidine (Compound j£Z) 

a) Synthesis of N-[3-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yI)ethyl] 

-pyrrolidinyl]c«irbonyl]pyrrolidinyl]-l- me thyl-3-oxopropyl](tert-butoxy) 
formamide: 

430mg of tlie compound Il-a obtained in Example 57-b) and 290oik 
of 3-[(tert-butoxy)car)x)nylamino]butanoic acid were reacted according to 
the same procedure as Example 11-a) to obtain 260ihb of the title 
compound as a yellow oil. 

'H NMWCDCfe, ppm) : 6 7.57(m, 2H), 7.29(m, 1H), 6.36(s, III), 4.62(m, 
1H). 4.15(t, 211, J=7.20Hz), 4.03(m, III), 3.69(m, 2H), 3.47(m, 311), 
2.80(m. 2H), 2.57(m, 211), 2.16(m. 311), 1.93(m, 611), 1.43(m. 911), 
1.37(m, 3H), 1.20(m, 3H) 

ES-MS : 550(M+1)' 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-aminobutanoyl)pyrrolidin- 
2-ylJcarbonyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine: 

250ms of the compound obtained in the above a) was treated 
according? to the same procedure as* Example l-n) to obtain llOnw of the 
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title compound as a pale yellow solid. 

'II NMMCDCl* ppm) : 6 7.87(m, 1H), 7.35(m, 1H), 7.20(m, 1H), 6.21(s, 
1H), 4.60(m, 1H), 4.21(m, 4H), 3.85(m, 2H), 2.72(m, 3H), 2.11(br, 
6H), 1.98(br, 3H), 1.21(m, 311), 1.04<m, 3H) 

IR(KBr) : 3400, 2840, 1650, 1020 on 1 

ES-MS : 467<M+1)* 

EsamBifi — 99 — I Synthesis of l-*»H.y?-; ?-r9-r{ S)-l-rrm)-1- r3- 

KroeibanesuIfjLnjfl^ 

dinV2-yJ]£thjJ]indgJb-6-carboxajpidineJ(Cj>^ 

a) Synthesis of N-[3-[(R)-2-[[(S)-2-[2-(G- C yano-l-ethylindol-2-yl)ethyl] 
-pynolidinyl]ccnrbonyl]pyrrolid1nyl]-3-oxopropyl](tert-butoxy)formamide 

500rag of the compound n-a obtained in Example 57-b) and 290mg 
of 3-[(tert-butoxy)carbonylamino]propanoic acid were reacted according to 
the same procedure as Example 11-a) to obtain 340mg of the title 
compound as a yellow oil. 

'II NMIMCDCl:,, ppm) : 8 7.55<m. 211). 7.26(m, III), 6.37(s, 1H), 4.63(m, 
1H), 4.28<m,lH), 4.15(t, 2H, J=7.20IIz). 3.81(m, III), 3.66(m, 2H), 
3.41 (m, 6H), 2.80(m, 2H), 2.52(m, 2H), 2.18(m, 4H), 1.98(m. 6H), 
1.42(m, 9H), 1.32(m, 3H) 

ES-MS : 536<M+1)\ 558(M+Na), 574(M+K) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(3- am i„op ro panoyl)pyrrolidin 
-2-yl]carbonyl]pyirolidin-2-yl]ethyl]indole-6-carbonitrile: 

340hk of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain 160mg of the 
title compound as a yeliow oil. 

O Synthesis of l-emyl-2-[2-[(S)-l-t[(R)-i-[ 3 -[( me thanesulfonyI)ainino]- 
propanoyl]pyirolidin-2-yl]carb<)nyl]pyrrolidin-2-yl]ethyl]indole-6-carbo- 
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nitrile: 

180mg of the compound obtained in the above b) and 55fil of 
methanesulfonyl chloride were reacted according to the same procedure as 
5 Example 1-m) to obtain lOOmg of the title compound as a yellow oil. 

J H NMIWCDCb, ppm) : 8 7.56(m, 2H). 7.25(m, HI), 6.41(s, III), 4.62(m. 
HI), 4.24(m, 1H), 4.18<t, 211, J=7.20IIz), 3.75(m, 211), 3.48-3.39(m, 
411). 2.87-2.79(m, 4H), 2.20<m, 211), 2.01-1.90<br, 711), 1.35(m, 
10 3H) 

d) Synthesis of l-ethyl^-K-LtSJ-l-HfRJ-l-ti-CdnetlmnesulfonyDamino] 

-propanoyl]pyrrolidin-2-yI]carbonyl]pyrrolidin-2-yl]ethyl]indole-6- 
carboxamidine: 

15 

lOOmg of the compound obtained in the above c) was heated 
according to the same procedure as Example 1-n) to obtain 60ntR of the 
title compound as a yellowish white solid. 

20 'II NMRtCDCfe. ppm) : 5 7.69(s, 1H), 7.54(m. HI), 7.28<m, III), 6.34(s, 

III), 4.60(m, HI), 4.21(m, 311). 3.73(m. 211), 3.34(m, 2H), 2.83(s, 

3H), 2.79(m, 2H). 2.16(m. 411), 2.02-1. 96<br, 411), 1.33(t. 311. 
J=7.10Hz) 
IR(KBr) : 3300, 3000, 1640 cm 1 

25 ES-MS : 53KM+1)' 

Example ion : Synthesis of ethvi 4-r(w>-^-rr(s)-2-r^-rH- s .tn^ j n ^- 

I-etbyKndo|-?,-vtM hYnnVTTolidtnvl1carbonvllDvrrolidinvl1-(S)-^- 
a mino-4-oxobutanoato (Com p ou nd J59) 

30 

a) Synthesis of phenyImediyl-4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol- 

2-yl)ethyl]pyrroli(iinyl]carbonyl]pyrrolidinyl]-(S)-2-[(tert-butoxy)carbo- 
ny lamino] -4 -oxobutanoate: 



35 



0.6g of the compound n-a obtained in Example 57-b) and ().798r 
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of < s) - 3 -[<tert-butoxy)carbonyIamino]-3-(benzyloxycarbonyl)propanoic 
acid were reacted according to the same procedure as Example lJ-a) to 
obtain 1.08g of the title compound as a pale yellow solid. 

'II NMIHCDCfe, ppm) : 6 7.51(m, 1H), 7.49(m, 1H), 7.32-7.04(m, 6H), 6.30 
(s, III), 5.67<m, 1H), 4.86-4.72(in, 211), 4.59-4.46(m, 1H), 4.27- 
4.01(m. 3H), 3.83-3.58<m. 2H). 3.46-3.37<m, 2H), 3.09-2.66(m, 
4H), 2.27-1.69(m, 10H), 1.42(brs, 911), 1.25(t, 3H) 

ES-MS : 692(M+Na f ), 67(KM+D* 

b) Synthesis of ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrrolidinylkari)onyl]pyiTolidinyl]-(S)-2-amino-4-oxobutanoate: 

1.08g of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 250mg of the 
title compound as a pale yellow solid. 

'H NMIMCDCh. ppm) : 6 7.77(m, III). 7.44(m, III), 7.28(m, 1H), 6.28(s, 
HI), 4.62(m, III), 4.21(m, 4H), 4.06(q, 211), 3.90-3.71 (m, 2H), 
3.61-3.39(m, 2H), 2.71(m, 4H), 2.28-1.72(m, 1011), 1.32(t, 3H), 
1.18(1, 311) 

ES-MS : 525(M+1)' 

IR(KBr) : 1752, 1648, 1375 cm" 1 

Example 101 : Synthesis of l-ethvl-^-r2-r(S)-l-rf(R)-l-((S)-3- 
amino-3-carbamoYl P ropanoyl) pvrrol idin-2-vnrnrbonvnnvrrnliriin-? >- 
yl]ethvnindole-6-carbnifam^rfi>e fCnmnnunrf ]lin} 

1.08g of phenylmethyl 4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyl- 
indol-2-yl)ethyl]pyrrolimnyl]carbonyl]py m ,lidinyl]-(S)-[(tert-butoxy)carbo 
-nylamino]-4-oxobutanoate was treated according to the same procedure 
as Example 1-n) to obtain 230mg of the title compound as a white solid. 

'II NMR(MeOH-di) : 6 7.78(m, 1H). 7.49(m, 1H), 7.28(m, 1H), 6.35<s, 1H), 
4.53(m. III). 4.19-4.08(m. 311). 3.76-3.38<m, 5H), 2.81-2.42(m. 
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4H), 2.25- 1.71 <m, 1011), 1.28(t, 3H) 
ES-MS : 496(M+1)* 
IR(KBr) : 3098, 1641, 1498, 1365 cm 1 

5 Example 102 r Synthesis of A-UU ^ -TUfj^-f?.^ -^^.^ 
ethvlindol-2-vnethvl1pYrro^Hi^ Y ^ CTr ^ nv i] pvrrnl?(l i nv|1 _ (s) _ ? _ 
amino-4-oxohutannir ac- M (Compound IfiJJ 

170nig of ethyl-4-[(R)-2-t[(S)-2-[2-(6-amidino-l-ethylindol-2- 
10 yl)ethyl]pyirolidinyl]carbonyl]pyrrolidinyI]-(S)-2-amino-4-oxobutanoate 

and 130mg of l-eUwl-2-[2-[(S)-l-[(R)-l-((S)-3-amino-3-carbamoylpro- 
panoyl)pyiTokdin-2-yUcarix)nyl]pyrrolidin^^ 

dine were reacted under the same conditions as Example 44 to obtain 170 
TO? of the title compound as a white solid. 

15 

'II NMR(MeOH-dj, ppm) : 6 7.75(m, 1H), 7.46(m, III), 7.25(m, HI), 6.31 
(s, III). 4.52(m, HI), 4.18-4.05(m, 311), 3.77-3.38(m, 5H), 2.89- 
2.39(m, 411), 2.29-1.7(Mm, 10H), 1.26(t, 311) 
ES-MS : 498(M+2)* 
20 IR(KBr) : 2980, 1615, 1459, 1381 cm" 1 

Example 103 : Synthesis j>i — l -ethvi -2- rs- r<s >- 1 - r n - rm i- 1 - ra- 
c^ii>a mpyl-(S)-3- [ (methanesuIfpBy l )ainiP 0lprop an o v ll D vrrolidin-2-vl 
kgrbpnynpyrrpli d in-2-vnet hYn i n dole-6- c a rb oxamidinP (Compound 
25 lfi2) 

a) Synthesis of phenylmethyl 4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol- 

2-yi)ethyl]pyiroUdinyl]carbonyl]pyrrolidinylJ-(S)-2-[(tert-butoxy)carbo- 
ny lamino] -4 -oxobu tanoate: 

30 

0.3g of the compound R-a obtained in Example 57-b) and 0.346g 
of <S)-3-[(tert-butoxy)carbonylamino]-3-(henzyloxycarbonyI)propanoic 
acid were reacted according to die same procedure as Example 11 -a) to 
obtain 0.54g of the title compound as a pale yellow solid. 



WO 97/45424 



PCT/KR97/00100 



155 

, II-NMR(CDCb, PPm) : 6 7.71(m, III), 7.49(m, III), 7.32-7.04(ni, 6H), 
6.30(s, III), 5.67<m, 1H), 4.86-4.72(m, 2H), 4.59-4.46(m, 1H), 
4.27-4.01(m, 311), 3.83-3.58(m, 211), 3.46-3.37<m, 211), 3.09-2.66 
(m, 4H), 2.27-1.69(m, 10H), 1.42<brs, 911), 1.25<t, 311) 

ES-MS : 692<M+Na ), 670(M+D* 

b) Synthesis of phenylmethyl 2-amino-4-[(R)-2-t[(S)-2-[2-(6-cyano-l- 
etJiylindol-2-yl)ethyl)pyrrolidinyl]cari>onyl],>yrroUdinyl]-4-oxobutanoate: 

0.53r of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain 0.40g of the 
title compound as a pale yellow solid. 

1 II-NMR(CDC1 3 , ppm) : 6 7.58(m, 211), 7.40-7.21(m, 6H), 6.32(s, III), 5.08 
-4.96(m, 211), 4.67-4.48(m, III), 4.28-4.08(m, 311), 3.86-3.67(m, 
311), 3.59-3.38(m, 211), 2.78(m, 411), 2.30-1.76<m, 10H), 1.34(t, 
3H) 

ES-MS : 570(M+1)' 

c) Syndesis of phenylmethyl 4-[<R)~2-[[<S)-2-[2-(6-cyano-l-ethyIindol- 

2 yl)ethyl]pym)lidinyl]carbonyl]pyrrolidinyl]-(S)-2-[(methylsulfonyl)- 
amino] -4 -oxobutanoate: 

395mg of the compound obtained in the above b) and 0.08me of 
methanesulfonyl chloride were reacted according to the same procedure as 
Example 1-m) to obtain 300hir of the tide compound as a pale yellow 
solid. 

'H-NMRiCDCb, ppm) : 6 7.51(m, 1H), 7.45(m, III), 7.39(m, 1H), 7.29(m, 
3D>. 7.10(m, 211), 6.31(s, 1H), 5.73<m, III), 4.87-4.69(m, 2H), 
4.63-4.45(m, 1H), 4.29-4.06(m, 3H), 3.26-3. 19<m, 1H), 2.96(s, 
3H). 2.90-2.67(m. 3H), 2.30-1.79(m, 10H), 1.33(t, 3H) 

ES-MS : 670<M+Na'), 648(M+1)' 



Synthesis of l-ethyl-2-[2-[(S)-l-[[l-[(R)-i-[ 3 -carbamoyl-(S)-3- 
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[(metlianesulfonyI)amino]propanoyl]pyrrolidin-2-yl]carbonyl]pyrroUdin- 
2-yl]ethyl]indole-6-carboxamidine: 

300mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 25mg of the 
title compound as a pale yellow solid. 

'n-NMMMeOH-di, ppm) : 6 7.76(m, III), 7.49(m, 1H), 7.28(m, III), 
6.34(s, 1H), 4.53(m, 1H), 4.2T>-4.09(m, 411). 3.75-3.38<m, 4H), 
2.85-2.61(m, 411), 2.55<s, 311) 2.26-1.69(m. 1011), 1.28(t, 3H) 

ES-MS : 574(M+1)' 

IR(KBr) : 2993, 2385, 1681, 1632. 1472, 1389 cm" 1 

ExamBl£_lfl4 : Synthesis_oj_ 4- r(R)-2-rR r S )- 2-r2-(6- a m ?H 1 nt t -i^ 

^hv Jindo)-2-vl)ethvnpyrrolidin yJlc^ 

Itraeihnnesulfonyl)aminoW-oxflhutanm 

60nw of l-eUiyl-2-[2-[(S)-l-[[l-[(R)-l-[3-carbamoyl-(S)-3- 
[(methanesulfonyl)amino]pmpanoyl]pyrrolidin-2-yl]carbonyl]pyrrolidin-2-yl 
]ethyl3indole-6-carboxamidine obtained in Example 103 was treated 
according to the same procedure as Example 44 to obtain 15m of the title 
compound as a pale yellow solid. 

'lI-NMRtMeOH-di, ppm) : 6 7.86(m, 1H). 7.52(m, III), 7.34(m, III), 6.36 
(s, III), 4.53(m, 1H), 4.28-4.10(m, 4H), 3.77-3.39(m, 4H), 2.87- 
2.56(m, 7H), 2.24-1.68(m, 10H), 1.32(t, 3H) 

ES-MS : 575(M+1)* 

IR(KBr) : 2998, 1628, 1468, 1332 cm" 1 

Example 1Q5 : Exarople_j»tarclh^ 

butenpylbym>lidin-2-vllcarbonvllDvrrnliHi^ -2-vl1t»thvnindnli»-fi- 
carhnyatnfHinff (Compound Ifff) 

a) Synthesis of l-[4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl] 
-pyrroUdinyi]carb<myl]pym)lidin\d]-4-oxobutyl](tert-lnitoxy)formainide: 
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400mg of the compound II-a obtained in Example 57-b) and 270mg 
of 4-[(tert-butoxy)carbonylamino]butanoic acid were reacted according to 
the same procedure as Example 11 -a) to obtain 360mg of the title 
compound as a yellow oil. 

l H NMRfCDCfe, ppm) : 6 7.55(m, 2H), 7.26(m, 1H), 6.37(s, 1H), 4.63(m, 
HI), 4.28(m, 1H), 4.15<t, 2H. J=7.20Hz), 3.82(m, 1H), 3.66(m, 2H), 
3.46(m, 311), 2.80(m, 411), 2.52(m, 211), 2.17(m, 411), 1.91(m, 2H), 
1.42(m, 911), 1.35(m, 311) 

b) Synthesis of l-eti iy l-2-r2-[(S)-l-[[(R)-l-(4-aminobutanoyI)p y rrolidin- 
2-yl]carbonyl]pyrrolidin-2-ylJethyl]indole-6-carboxamidine: 

350rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 170ibk of the 
title compound as a pale yellow solid. 

'H NMMCDCfe, ppm) : 8 7.92(m, III), 7.34(m, 2H), 6.19(s, 1H), 4.55(m, 
HI), 4.16(m, 3H), 3.78(m, HI), 3.62(m, 211), 3.4J(m, 3H), 2.62(m, 
4H), 2.30(m, 2H), 2.07(m, 311), 1.68(m, 4H), 1.24(m, 3H) 
IR(KBr) : 3400, 3000, 1630 cm" 1 
ES-MS : 467<M+l) , 

Example 106 : Synthesis of l-ethvi-3-r9-r < s)-i-rrmi- i-rjg-^ 

P i reridinynrajbonynnyiTol i dm^ 

indole-6-carboxamidine (CmnBQiind m ) 

a) Synthesis of tert-butyl-2-[[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol- 

2-vl)emyUpyiroIidinyl]carbonyJ]pym,lidinyl]carbonyl]piperidine carbo- 
xylate: 

400mg of the compound H-a obtained in Example 57-b) and 300mg 
of l-(tert-butoxycarbonyl)piperidine-2-carboxylic acid were reacted 
according to the same procedure as Example 11-a) to obtain 350rag of the 
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title compound as a yellow oil. 

'H NMINCDCfe, ppin) : 6 7.57<in, 211), 7.26(m, 1H), 6.35<ra, 1H), 4.66<m. 

1H). 4.24<m, III), 4.14(m, 2H), 3.87(m, 211), 3.48(in, 211), 2.80(m, 
211), 2.15(m, 311), 2.04-1.92(br, 711), 1.46(m, 911), 1.35<t, 311) 

b) Synthesis of l-ethyl-2-t2-[(S)-l-[[(R)-l-[(2-piperidyl)carbonyl]pyr- 
rolidin-2-yl]cmbonyl]pyirolidin-2-yl]ethyl]indole-6-carboxamidine: 

330bk of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 200mg of die 
title compound as a yellowish white solid. 

*II NMWCDCb, ppm) : 6 7.62<m, III), 7.48<m, 1H), 7.21(m, 1H), 6.32(m, 
III), 4.59(m, III), 4.19(m, 4H), 3.85(m, 2H), 3.71(m, 211), 3.4(m, 
311), 3.12(m, 2H), 2.76(t, 2H), 2.29-2.08<br, 311), 1.81-1.65(br, 
511), 1.39-1.29(br, 511), 1.23(m, 3H) 

IR(KBr) : 3400, 2880, 1640 cm" 1 

ES-MS : 493(M+1)' 

EjtajBRte — IflZ — : — Synthesis M l^tbjdr2rl2rTiSJrldia}lTJ^(3- 

I»P^idinjd^ bonYl)pviToHdin -2-vllcarhnnvf1pYrr«y^iHin- 2-vnethvn- 
ipdoJcHirearboxamidine (Com pound 1KX) 

a) Synthesis of tert-butyl 3-[[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2- 
yl)ethyl]pyirolidinyl]carbonyl]pyiTolidinyl]carbonyl]piperidinecarboxylate: 

300mg of the compound Il-a obtained in Example 57-b) and 226mg 
of l-(tert-butoxycarbonyl)piperidine-3-carboxylic acid were reacted 
according to the same procedure as Example 11 -a) to obtain 380mR of die 
title compound as a yellow oil. 

*H NMWCDCb, ppm) : 6 7.54(m, 211), 7.24(m. 1H), 6.36(s, 1H), 4.(i0(m, 
1H), 4.26(m, III), 4.15(m, 311), 3.84<m, 211), 3.71(m, 111), 3.60(m. 
Ill), 3.47(m, 1H), 2.80<m. 311), 2.17(m. 211), 2.07-1.90(br, 411). 
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1.45(m, 9H), 1.35(m, 3H) 
ES-MS : 576<M+1)\ 598(M+Na) 

b) Synthesis of l-ethyl-2-f2-[(S)-l-[[(R)-l-(3-„iperidinylcarbonyl>pyrro- 
lidin-2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indoIe-6-carboxainidine: 

350mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 210mg of the 
title compound as a yellowish white solid. 

IR(KBr) : 3400, 2880, 1640 cm" 1 
ES-MS : 493<M+D* 

Example — 108 _: — Synthesis of l-e thvl-2-f2-RS)-l-rr<R>-1 -f(A- 

Bil>eri&nyl )carhonvnpyiToH^ 
ic do)e-6-carb oxamidi ne (Cnmnound 169) 

a) Synthesis of tert-butyl 4-[[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2- 

yl)ethyl]pyrrolidinyI]carbonyI]pyrrolidinyl]carbonyl]piperidine carboxy- 
late: 

300k of the compound H-a obtained in Example 57-b) and 226ms 
of l-(tert-butoxycari)onyl)piperidine-4-carboxylic acid were reacted 
according to the same procedure as Example 11 -a) to obtain 200mg of the 
title compound as a yellow oil. 

'H NMR(CDCI 3 , ppm) : 6 7J56(m, 2H), 7.26(m, III), 6.38(s, 1H), 4.54(m, 
1H), 4.23(m, 1H), 4.12(m, 3H), 3.80(m, 2H), 3.72(m, 1H), 3.51(m, 
2H), 2.79(m. 4H), 2.55(m, 1H), 2.30-2.14(br. 3H), 2.01-1.92(br, 
6H), 1.75-1.66(br. 5HL 1.44(m. 911). ;.32(m. 3H) 

ES-MS : 576(M+1)\ 598(M+Na) 



Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-[(4-piperidinyl)carbonyl]- 
pyrrolidin-2-yl]carbonyl]pyirolidin-2-yl]emyl]indole-6-carboxainidine: 



WO 97/45424 



PCT/KR97/00100 



IGO 

170niK of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain lOOms of the 
title compound as a yellowish white solid. 

5 'II NMR(CDC1 3 . ppml : 6 7.84<m, HI), 7.46(m, HI), 7.21(m, HI), 6.25(m, 
HI), 4.58(m, HI), 4.34(m, 2H), 4.16(m, 211), 3.71(m, HI), 3.56(m, 
2H), 3.12(m, HI), 2.63(m, HI), 2.57(m, 311), 2.05<m, 2H), 1.99<m, 
311), 1.62-L55(br, 3H), 1.25(m, 3H) 
IR(KBr) : 3400, 3000, 1640 cm" 1 

10 ES-MS : 493(M+1)' 

Example 109 : Synthesis of 1-mrthy_I-2-f2-r(S)-1-r«n)-1- a ^i- 
dine_(Com Dound 170) 

15 

a) Synthesis of l-methyl-2-[2-[(S)-l-[((R)-l-acetylpyrrolidin-2-yl)- 
caibonylJpyrrolidin-2-ylJethyl]indole-6-carbonitriIe: 

90nw of the compound H-b obtained in Example 58-a) was 
20 dissolved in dichloromethane and the resulting solution was cooled to -78 
"C. 182/ie of triediylamine was added thereto and after 20 minutes, 356 
a? of acetyl chloride was added dropwise. After 20 minutes, water was 
added and the reaction solution was extracted twice with dichloromethane. 
The extracts were combined, dried over MgSO., amd then concentrated. 
25 The residue was purified with silica gel column chromatography [eluenf- 
dichloromethane/methanol(20:l)] to obtain 69ms of the title compound as a 
white solid. 

'H NMR(CDCh, ppm) : 6 7.68(s, HI), 7.45(d, HI), 7.14(d, 1H), 6.32(s, 1H), 
30 4.45(m. HI), 4.09(m, HI), 3.80(s, 311) 3.44<m, 211), 2.70(m, 2H), 

1.97(s. 3H), 2.20-1.65(m, 12H) 

b) Synthesis of l-methyl-2-[2-[(S)-l-[((R)-l-acetylpyrrolidin-2-yl)- 
carbonyl]pyrroUdin-2-yl]ethyllindole-6-carboxamidine: 

35 
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210ms of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain H7w of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-di r ppm) : 8 7.88(s, III), 7.59(d, 1H), 7.44(d, HI), 6.46(s, 
1H), 4.65-4.57<m, III), 4.25-4.15(m, 1H), 3.80(s, 311), 3.62(m, 2H), 
2.88(m. 2H), 2.11(s, 311), 2.35-1.80<m, 1211) 

E xample 110 : Synthesis of l-ethyl- V ^ - r rS ^l-rfmi-l-n^yi- 

pyrroIidin-2-yl)cart>onyl1 D a 1 ^i n -2-vllethvn indo le-6-c a rhnynm^ 
din e {Compound J[?_1J 

a) Synthesis of l-ethyl-2-[2-[(S)-l-[((R)-l-acetylpyrrolidin-2-yl)carbo- 
nyl]pyrrolidin-2-yl]ethyl]indole-6-carbonitrile: 

45ing of the compound fl-a obtained in Example 57-b) was 
dissolved in dichloromethane and the resulting solution was cooled to -78 
r. 34ut of tiiethylamine was added thereto and after 20 minutes, 18/cE 
of acetyl chloride was added dropwise. After 20 minutes, water was 
added and the reaction solution was extracted three times with 
dichloromethane. The extracts were combined, dried over JVlgSO, amd 
then concentrated. The residue was purified with silica gel column 
chromatography [eluent: dichloromethane/methanol(20:l)] to obtain 38m* of 
the title compound as a white solid. 

'H NMR(CDCl3, ppm) : 6 7.60-7.48(m, 211), 7.27(s. HI), 6.36(s, HI), 4.57 
(t, 1H), 4.25(bs, HI), 4.20-4.08(m, III), 3.5f>-3.36(m, 211), 2.80(t, 
2H), 2.09(s, 3H), 2.40-1.70(m, 12H), 1.34ft, 3H) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[((R)-l- a cetylpynx>lidin-2-yl)carbo- 
nyl]pyrroudin-2-yl]ethyl]indole-6-carboxamidine: 

800mg of the compound obtained in the aliove a) was dissolved in 
30H.e of ethanol solution saturated with HC1 gas. The resulting solution 
was allowed to stand for 2 days at room temperature and then 
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concentrated under reduced pressure. The remaining HC1 was removed 
for 5 hours by means of a vaccum pump. The dried product was then 
dissolved in 30me of ethanol solution saturated with NII3 gas. After 2 
days, the resulting solution was concentrated under reduced pressure. 
The residue was purified with column chromatography [eluent: ethyl 
acetate/methanol(l:l)] on NII-DM1020 silica to obtain 467mg of the title 
compound as a white solid. 

*H NMR(MeOH-di, ppm) : 6 7.92<s, 1H), 7.65(d, 1H), 7.45(d, 1H), 6.49(s, 
1H), 4.62(t, 1H), 4.27<m, 3H), 3.73-3.48(m, 2H), 2.89(t, 2H), 
2.10(s, 3D), 2.30-1.80(m, 1211), 1.40(t, 311) 



Example HI : .Synthesis of 1 -ethyl-2-r2-rfS>- l-rrm>-1-r2-nronvl- 
p.e.ntanoyl)pvrrol?din-2-Yncnrbonyn pvrTolid in-2-vnethviiinrioi^-fi- 

15 carboxamidino (C ompound 173) 

a) Synthesis of l-ethyI-2-[2-[(S)-l-[[(R)-l-(2-propylpentanoyI)pyrroli- 
din-2-yI]carbonyl]pyrrolidin-2-yl]ethyl]indole-6-carbonitrile: 

20 300niK of the compound Il-a obtained in Example 57-b) and 0.257 

m(* of 2-propylpentanoic acid were reacted according to the same 
procedure as Example 11 -a) to obtain 380m« of the title compound. 

J II NMR(CDC1 3 , ppm) : 6 7.65-7.47(m, 211), 7.25(d, 1H), 6.35(s, 1H), 4.68 
25 (m, 1H), 4.24(m, 2H), 4.14(q, 2H), 3.88(m, 1H), 3.73(m, 1H), 3.56 

(m, 1H), 3.41(m, 1H), 2.77(m, 2H), 2.55(m, 1H), 2.37-1.50(m, 
10H), 1.43-1.17(m, 11H), 0.87(t, 3H), 0.79(t, 311) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(2-propylpentanoyl)pyrrolidin 
30 "2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indole-(i--carboxamidine: 

380mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 268nu? of the 
title compound. 

35 
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'II NMR(MeOII-di, ppm) : 6 7.71(s, 1H), 7.60(d, III), 7.25(d, III), G.33(s, 
1H), 4.65(m, 1H), 4.21(m, 3H), 3.89<m, 1H), 3.74(m, III). 3.60(m, 
III), 3.46(m, 1H). 2.78(m, 2H), 2.54(m, III), 2.30-1.50(m, 1211), 
1.42-0.92<m, HID, 0.85(t, 3H), 0.77(t, 311) 
5 ES-MS : 508(M+1)' 

Exampl e 112 : Synthesis nf »th y \ 3dl Rh:2= n i Siz2zl2ziS^ sm 

lr<^Jirauilz2^elhvi]py ? ^ 
-panoatc (Compound 174) 

10 

a) Synthesis of methyl 3-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]-3-oxopropanoate: 

600nK of the compound Il-a obtained in Example 57-b) and 0.353 
15 mt, of ethylsuccinyl chloride were reacted according to the same procedure 
as Example 1-m) to obtain 414mg of the title compound. 

'II NMMCDCk, ppm) : 6 7.52(t, 211), 7.22(s, III), 6.32(s, III), 4.65(m, 
III), 4.25(m, 1H), 4.16(q, 2H), 3.72(m. 511), 3.62(m, 211), 3.42(m, 
20 311), 2.77(m, 2H), 2.30-1.80(m. 10H), 1.34<t, 311) 

b) Syndesis of ethyl 3-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yD- 
ediyl]pyrrolidinyl]carbonyl]pyrrolidinyl]-3-oxopropanoate: 

25 300rag of the compound obtained in the above a) was treated 

according to the same procedure as Example 1-n) to obtain 97mg of the 
title compound as a pale yellow solid. 

*H NMR(MeOH-di, ppm) : 8 7.87(s, 1H), 7.64(d, 1H, J=8.40Hz), 7.44(d, 
30 HI, J=6.67IIz), 6.49(s, 1H), 4.30(m. 311), 4.18(c), 211), 3.82(m, III), 

3.75-3.50(m, 4H), 3.00-2.75(m, 2H), 2.45-1.75(m, 12H), 1.40(t, 
3H), 1.20(t, 3H) 
ES-MS : 496{M+ir 



Ex ample 113 : Synthesi s _pX ^ethvl-2-f2-rfS>-1-rrm^-l-^ -^^- 
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pioy l acety l) pyrrolMin-?-vllrarlH^ ^ 

carboxamidine (Cnmnn.,^ ^) 

300mg of methyl 3-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyUndol-2- 
yI)ethyl]pym>Iidinyl]carbonyI]pyrroIidinyl]-3-oxopropanoate obtained in 
Example 112-a) was treated according to the same procedure as Example 
1-n) to obtain 64mg of the title compound as a pale yellow solid. 

'II NMR(MeOH-di, ppm) : 6 7.81(s. Ill), 7.48(d, 1H), 7.33(d, 1H), 6.36<s, 
III), 4.16(m, 311), 3.73(m, 1H), 3.56<m, 2H), 3.45(m, 211), 2.75(m, 
2H), 2.29-1.50<m, 12H), 1.23(t, 3H) 

E^ample_JLy_j_Svnthesis of Pthvl 4-r(R)-2- rf(S)-2-r2 Hgrgmiga^ 

l-ethY li ndol-2-Yl)ethy Upja3BlIdi,oylJcaj3ip^ 

-noate (Compound 17fi) 

a) Synthesis of ethyl 4-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]-4-oxobutanoate: 

300mg of the compound II-a obtained in Example 57-b) and 250mK 
of ethyl 3 (chlorocarbonyl)propanoate were reacted according to the same 
procedure as Example 1-m) to obtain 380mg of the title compound. 

'II NMIKCDCls, ppm) : 6 7.82(s, 1H), 7.45(d, 1H, J=8.22Hz), 7.13(d, 1H, 
J=6.83Hz), 6.32(s, 1H), 4.50(m, 1H), 4.20-3.90(m, 5H), 3.70(m, 
1H), 3.56(m, 1H), 3.43(m, 211), 2.85-2.34(m, 6H), 2.22-1.65(m, 
10H), 1.23U, 3H), 1.13(t, 3H) 

b) Synthesis of ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyI]-4-oxobutanoate: 



380tng of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 117rag of the 
title compound. 
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■II NMR(MeOH-d,, ppm) : 6 7.82(s, III), 7.50(d, 1H), 7.40<d, III), 6.30<s, 
1H), 4.50<m, HI), 4.30-3.80(m, 511), 3.67(m, 1H), 3.60-3.3(Xm, 
3H), 2.90-2.35(ui, 611), 2.20-1.70<m, 1011), 1.30-1.05(m, 611) 

ES-MS : 510(M+1)' 

Example ns ; Synthesis of ^ ( m-z-tus*-?-^-^ -^ ^ ^ 

ethyJ mdp1-2-v|)eth v |lp mo |j f1|nv , 1 ^ rtwnvnDv ^ ni;H ^ y 

noic acid (Comnnnnrf 777) 

153mg of ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l- e thylindol-2-yl)- 
ethyUpyrrolidinylkarbonynjiyn-olidinyll^-oxobutanoatc obtained in 
Example 114 was treated according to the same procedure as Example 44 
to obtain 120mg of the title compound as a white foamy solid. 

'II NMR(CDCl,, ppm) : 6 7.75(s, 1H), 7.40(ddd, 211, J=8.28Hz, 4.60Hz, 
1.61Hz), 6.30(s, III), 4.50(m, HI), 4.10(m, 211), 3.80-3.30(m. 5H), 
2.90-2.55 (m, 2H). 2.55-1.60(m, 14H), 1.25(t, 311, J=7.14Hz) 

ES-MS : 482<M+ir 

IR(KBr) : 3190, 2950, 1620 cm" 1 

EjcainBliL_llg_i^mtj L ^^ 

nyJm^anoyJtoxpJidi^^ 
-carboxamidine (Comommd_j7gJ 

a) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-i-(3- sulfanylpropan0 y 1)pyrro _ 
lidin-2-yl]carbonyl]pyrrolidin-2-yl]etliyl]indole-6-carbonitrile: 

105rag of the compound H-a obtained in Example 57-b) and 28/tf 
of 3-sulfanylpropanoic acid were reacted according to the same procedure 
as Example 11 -a) to obtain 42n« of die title compound as a white solid. 

'H NMRtCDCb. ppm) : 6 7.61-7.24(m. 3H), 6.37(s, HI), 4.64(m. Ill), 4.26 
(brs, 1H). 4.14(q, 211. J=6.83Hz), 3.88-3.45(m, 4H), 2.80-2.61(m, 
611), 2.22-1.79(m, 1011), 2.70(t, 311, J=7.25Hz) 
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b) Synthesis of l-ethy]-2-[2-[(S)-l-[[{R)-(l-(3-sulfanylpropanoyl)pyrro- 
lidin-2-yl]cari)onyl]pyrroUdin-2-yl]ethyl]indole-6-carboxamidine: 

42mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 14nw of the 
title compound as a pale yellow solid. 

*H NMR(MeOH-cU, ppm) : 6 7.78(s, III), 7.49-7.29(m, 211), 6.31(s, 1H), 
4.51(m, 1H), 4.19-4.08(m, 311), 3.71-3.34(m, 411), 2.82-2.50(m, 
611), 2.10-1.71(m, 10H), 1.25(m, 3H) 

IR(KBr) : 3400, 3000, 1640, 1480 cm' 1 

ES-MS : 470(M+D* 

Example 117 : Svnthesis_of^-j L thyJ r 2^ 
xyhutanoylWrrolidin-2-vl1rarhnp Y flp Y ^ ^ 
carbox amidine (Conipound IRQ) 

a) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-hydroxybutanpyl)pyrroli- 
din-2-yl]carbonyl]pyrrolidin-2-yl]ethylJindole-6-carbonitrile: 

0.5g of the compound n-a obtained in Example 57-b) and 0.4me of 
4-hydroxypentanoic acid were reacted according to the same procedure as 
Example 11 -a) to obtain 0.6g of the title compound as a pale yellow 
solid. 

*H NMWCDCb, ppm) : 6 7.61-7.51(m, 2H), 7.27(m, 1H), 6.38(s, 1H), 
4.66-4.44(m, 1H), 4.37-4.14(m, 3H), 3.89-3.66(m, 211), 3.59-3.40 
<m, 211), 2.83<m, 2H), 2.59-2.29<m, 3H), 2.24-1.72(m, 1011), 1.38 
(t, 3H), 1.22(t, 3H) 

ES-MS : 473(M+Na*), 45KM+1)' 

b) Synthesis of 1 -ethyl -2-[2-[(S)-l-[[(R)-l-(3-hydroxybutanoyl)pyrroli- 
din-2-yl]carbonyl]pyrroUdin-2-y|]ethyl]indole-6-carboxamidine 

0.6g of the compound obtained in the above a) was treated 
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according to the same procedure as Example 1-n) to obtain 0.6g of the 
title compound as a pale yellow solid. 

'II NMR<MeOII-d„ ppm) : 6 7.78(m, III), 7.48(m, HI), 7.29(m, III), 6.34 
(s, HI), 4.59-4.35<m, HI), 4.29-4.07(m, 311), 3.79-3.41(m, 4H), 
2.80(m, 2H), 2.58-2.51(m, 3H), 2.11-L78(m, 10H), 1.27(t, 3H), 
1.10<t, 3H) 

ES-MS : 468(M+ir 

IR(IvBr) : 3167, 2973, 1614, 1508, 1451, 1322 cm 1 

Example 118 : Synthesis of l-ethyj^g : [2 -[(S)- l-rf(R)-1- pmp -9- 

-enoy l-pYrrolidin-2-yl)rarhonyll pyrro lidin-2-vl1 t .thvnindole-6-carho X 
-amidine (Compound IK?) 

320mg of l-etoyl-2-[2-[<S)-l-[[(R)-l-(3-chloropropanoyl)pyrroli- 
din-2-y)3carbonyl)pyrrolidin-2-yl]ethyl]indole-G-carbonitrile obtained in 
Example 96-a) was treated according to the same procedure as Example 
1-n) to obtain 84ms of the title compound as a pale yellow solid. 

'II NMR(MeOH-d„ ppm) : 6 7.96<s, III). 7.64(d. 1H, J=8.29Hz), 7.44(d, 
HI, J=8.38IIz), 6.70(q, HI), 6.50(s. Ill), 6.29(d, III, J=16.85Hz), 
5.77(d, 1H, J= 12.40Hz), 4.32(m, 311), 3.7<)<m, 311), 3.68(m, 2H), 
3.59(m, 2H), 2.90(m, 211), 2.35-1.80<m, 12H), 1.39(t, 3H) 

Example 119 : Synthesis pf l-methy l-2-r 2 -r(S)-l-ri(R)-l-( m eth a ne 
-sulfonyl)pyrrolidin-2-vncarbonvnnvrr»i idin-2-vn ft thvIli nH»l < >-fi- 



a) Synthesis of l-methyl-2-[2-[(S)-l-[[(R)-i-( m ethanesulfonyl)pyrrolidin 
-2-yl]carbonylJpyrrolidin-2-yl]ethyl]indole-6-carbi>nitrile: 

80mg of the compound H-b obtained in Example 58-a) was 
dissolved in dichloromethane, and the resulting solution was cooled to -78 
TC. 64/tf of triethyiamine was added thereto and, after 20 minutes, 40/<e 
of methanesulfonyl chloride was added dropwise. After 20 minutes. 



carboxam idine (Compound 1K31 
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water was added and the reaction solution was extracted two times with 
dichloromethane. The extracts were combined, dried over MgSO, amd 
then concentrated. The residue was purified with silica gel column 
chromatography [eluent: dichloromethane/methanol(50:l)] to obtain 69ihr of 
the title compound as a yellowish white solid. 

•11 NMR(CDC1 3 , ppm) : 6 7.56-7.50<m, 2H), 7.32(d, III), 6.38(s, III), 4.61 
(m, 1H), 3.79(bs. 1H), 3.7()(s, 3H), 3.60-3.30(m, 211), 2.98(s, 3H), 
2.28(m, 211), 2.30-1.70(m, 12H) 

b) Synthesis of l-inethyl-2-[2-[(S)-l-[[(R)-l-(methanesulfonyl)pyrrolidin 
-2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine: 

56m of the compound obtained in the above a) was dissolved in 
15me of ethanol solution saturated with HCI gas. The resulting solution 
was allowed to stand for one day at room temperature and then 
concentrated under reduced pressure. The remaininf? HCI was removed 
for 5 hours by means of a vaccum pump. The dried product was then 
dissolved in 15me of ethanol solution saturated with NH : , gas. After 2 
days, the resulting solution was concentrated under reduced pressure. 
The residue was purified with column chromatography [eluent: dichloro 
methane/methanol(3:l)] on NII-DM1020 silica to obtain 41mR of the title 
compound as a yellowish white solid. 

'H NMINCDCb, ppm) : 6 8.03(s, 1H), 7.35<m, 2H), 6.19(s, III), 4.55(m. 

1H), 4.14<bs, 1H), 3.64(s, 311), 3.43(m, 211), 2.92(s, 311). 2.67(m, 
2H), 2.30-1.70(m, 12H) 

Exqmple 120 i Synthesis of l-ethvl-Z- re -HSl-l-rrfR l-Wm^h^- 

-SJjlfoQYJtoroU^^ 

boxai^irfi ne (Comnnund 1«4 ) 



a) Synthesis of l-ethyI-2-[2-[(S)-l-[[(R)-l-( me thanesulfonyl)pyrrolidin- 
2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indole-(J-carbonitrile: 
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10 



15 



l.OOg of the compound n-a obtained in Example 57-b) was 
dissolved in dichloromethane, and the resulting solution was cooled to 0 
t. 0.75m6 of triethylamine was added thereto and after 20 minutes, 0.42 
mi of methanesulfonyl chloride was added dropwise. After 20 minutes, 
water was added and the reaction solution was extracted two times with 
dichloromethane. The extracts were combined, dried over MgSO., amd 
then concentrated. The residue was purified with silica gel column 
chromatography [eluent: dicluoromethane/methanol(50:l)] to obtain 524mg 
of die title compound as a white solid. 

'II NMR(CDCb, ppm) : 6 7.48(m, 211). 7.29(d. Ill), 6.37(s, HI), 4.57<t. 
111). 4.20(bs. Ill), 4.10(m, 211), 3.49-3.32<m, 211), 2.99(s, 311), 
2.86-2.70(m, 2H), 2.30-1.65(m, 1211), 1.33(t, 311) 

b) Synthesis of l-ethyl-2-£2-[(S)-l-[[(R)-l-( met hanesulfonyl)pyrrolidin- 
2-yl]carbonynpyrroUdin-2-yI]ethyl]indole-6-carboxamidine: 

430mg of the compound obtained in the above a) was dissolved in 
30nC of ethanol solution saturated with HC1 gas. The resulting solution 
was allowed to stand for two days at room temperature and then 
concentrated under reduced pressure. The remaining HC1 was removed 
for 5 hours by means of a vaccum pump. The dried product was then 
dissolved in 30me of ethanol solution saturated with NH 3 gas. After 3 
days, the resulting solution was concentrated under reduced pressure. 
The residue was purified with column chromatography [eluent: ethyl 
acetate/methanol(l:l)3 on NH-DM1020 silica to obtain 184^ of the title 
compound as an orange solid. 

'H NMR(CDC1«. ppm) : 6 8.90(bs, 1H), 8.54(bs, 1H), 7.35(s, 1H), 6.15(s. 
30 HI). 4J55(s, 1H), 4.16(m, 1H), 3.70(q, 2H). 2.95(s, 311). 2.70(m, 

2H), 2.30-1.70(m, 12H), 1.18(t, 3H) 

E xample 1 21 ; .Synth e sis of «thv\ ?-U S)-2-n<S)-?.-I9.-tR- aniWmr= _ 

J-ethyl i ndol-2-vlH h yl l pvrn>[ i dinvnr^ bonvilnvrrni,vi ln viW a ^ 
33 «^mDQimd_J86J 



20 



25 
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a) Synthesis of tert-butyl (S)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
ethyUpyiTolidinylJcartxmylJpyirolidine carboxylate: 

l.Og of the compound I-a obtained in Example 1-1) and 0.94k of 
5 l-(tert-butoxycarbonyl)-L-proline were reacted according to the same 
procedure as Example 11-a) to obtain 736mg of the title compound. 

'II NMR(CDCb, ppm) : 6 7.61-7.51<m, 211), 7.30(m, 1H), 6.38(d, 1H, 
J=9.95Hz), 4.35<m, 1H), 4.20-4.05(m, 2H), 3.85-3.35(m, 411), 
10 2.80<m, 211), 2.30-1.70(m, III), 1.50-1.29(m, 11H) 

IR(KBr) : 3400, 3000, 2220, 1700, 1660 cm"' 

b) Synthesis of l-ethyl-2-[2-[{S)-l-((S)-pynolidin-2-ylcarbonyl)pyrroli- 
din-2-yl]ethyl]indole-6-carbonitrile: 

15 

736mg of tlie compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain 700mK of the 
title compound. 

20 J II NMR(CDCL„ ppm) : 6 7.58(s, III), 7.54(d, III, J=8.28Hz). 7.28<d, III, 
J=8.27IIz), 6.36<s, 1H), 4.50-4.10(m, 1011), 3.70-3.24(m, 411), 2.80 
(m, 211), 2.f>0-1.71<m, 1011), 1.34(t, 311) 

c) Synthesis of ethyl 2-[(S)-2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
25 ethyl]pyrrolidinyljcarbonyl]pyrrolidinyl]acetate: 

700mR of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-m) to obtain 746mg of the 
title compound. 

30 

'H NMR(CDC1 3 , ppm) : 6 7.55(t, 1H), 7.24(d, 1H), 6.50(s, 1H), 4.31(m, 
1H), 4.17(m, 4H), 3.85(m, 1H), 3.48(m, 3H), 3.22(m, 1H), 2.82(m, 
2H), 2.35-1.60(m, 10H), 1.43-1.20(m, 6H) 



d) Synthesis of ethyl 2-[(S)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
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ethyl]pyrrolidinyl]carbony]]pyrToIidinyl]acetate: 

746mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 233 m of the 



'II NMR(MeOH-d4, ppm) : 8 7.77(s, 1H), 7.51(d, III, J=8.29Hz), 7.32(d, 
III, J=8.30Hz), 6.35<s, 1H), 4.30-4.12(m, 311), 3.72(m, 1H), 3.58- 
3.10(m. 511). 2.77(m, 211). 2.60(m. 1H), 2.22-1.61<m, 10H), 1.27<t, 
3H), 1.12ft, 3H) 

ES-MS : 45S(M+1)' 

IR(KBr) : 3200, 1630 cm" 1 

ExamBle_J22 „: Synthesis of 1-ethyl-?-r?-r(S).-.l^I£(R)-l-(carhn m nvi 
^ethyl) -5-oxo-pvrrplidin-2-ynca rhonvllnv^^ 
indole-fi-rarhoyntpifiine (Compound 1X7) 




a) Synthesis of l-ethyl-2-[2-[(S)-l-[(R)-r>-oxopyrro)idin-2-yl)carbonyl]- 
pyrrolidin-2-yl]ethyl]indole-6-carbonitrile: 

202dir of die compound I-a obtained in Example 1-1) and 107irc of 
5-oxopyrroIidine-(R)-2-carboxylic acid were reacted according to the 
same procedure as Example 11-a) to obtain 136mg of the title compound 



II NMR(CDC1 3 , ppm) : 6 7.61-7.52(m, 211), 7.25(m, III). 6.50(s, III), 6.40 
(s, III), 4.34-4.10(m, 411), 3.58-3.46(m, 211), 2.78(t, 211. J=7.89 
IIz). 2.44-1.66(m. 10H), 1.34(t, 311, J=7.20IIz) 

b) Synthesis of ethyl 2-[fR)-5-[[(S)-2-[2-{6-cyano-J-ethyUndol-2-yl)- 
ethyl]pyrrolidinyl]carbonylJ-2-oxopyrrolidinyl]ethanoate: 

160rag of the compound obtained in the above a) and 0.052me of 
ethyl bromoacetate were dissolved in 3 m e of anhydrous tetrahydrofuran. 
and lOiru? of Nail was added diereto. The reaction mixture was heated 



title compound. 




as a white solid. 



WO 97/45424 



PCIYKR97/D0100 



172 

under refluxing for 5 hours with stirring. After 0.5me of water was 
added dropwise, the reaction solution was evaporated under reduced 
pressure. The residue was diluted with 150me of dichloromethane, 
washed with 30mC of water, dried over sodium sulfate and then filterd. 
The filtrate was then evaporated under reduced pressure. The residue 
was purified with silica gel column chromatography [eluent: dichloro- 
methane/methanol(40:l)]. The fractions containing the desired product 
were combined and then evaporated to obtain 141mg of the title compound 
as a viscous oil. 

'II NMMCDCb. ppm) : 6 7.62-7.55(m, 211), 7.32(m, 1H), 6.41 (s, III), 4.69 
(m, 2H). 4.29-4.11(m, 6H), 3.67-3.41(m, 2H), 2.79(t, 211, 
J=7.98Hz), 2.56-1.65<m, 10H), 1.37U, 311, J=7.21IIz), 1.24(t, 3H, 
J=7.09Hz) 

c) Synthesis of l-ethyl-2-[2-[(S)-l-[[(R)-l-(cmbamoylmethyl)-5-oxo- 
pyrrolidin-2-yl]carbonyUpyiTolidin-2-yl]ethylJindole-6-carboxamidine: 

141 mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 25ms of the 
title compound as a pale yellow solid. 

'H NMR(MeOII-di, ppm) : 6 7.80(s, 1H). 7.58-7.31<m, 211). 6.40(s, 1H), 
4.59(in. Ill), 4.21-4.14(m, 4H), 3.64-3.32(m, 3H), 2.82-2.73(m, 
2H), 2.37-1.79(m, 10H), 1.30<t, 3H, J=7.15Hz) 

ES-MS : 453QI+1)* 

Example 123 : Synthesis of 2 -r(R)-5-rrfS )-2-r2-(6- a mi dino-l- 
ethvKndol-2-vl)ethvl]pviTolidinvnr arbonv l1-2-oxonvrrn1i dinvnacetic 
acid (Compound 188) 

12mg of l-ethyl-2-[2-[(S)-l-[[(R)-l-(carbamoylmethyl)-5-oxo- 
pyrrolicUn-2-yl]carbonyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine 
obtained in Example 122 -c) was treated according to the same procedure 
as Example 44 to obtain 6m of the title compound as a pale yellow solid. 
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'II NMR(MeOII-dj, ppm) : 6 7.79(s, III), 7.54-7.30<m, 2H), 6.38(s, III), 
4.34(d, 1H, J=17.12Hz). 4.22-4.05<m, 3H), 3.63-3.34<m, 311), 3.13 
(d, 1H, J=17.17Hz), 2.81-2.70<m, 2H), 2.37-1.71(m, 10H), 1.29<t, 
311, J=7.15Hz) 

ES-MS : 454(M+1)* 

Ex ample 124 : Syn t he t ic of l- eM^J2d^l^I-r(2-Dinerirfvn- 
carponvnpyrrolidin-2- yJkfludJiiid^^ (Canmamid 
189} 

a) Synthesis of tert-butyl-2-[[(S)-[2-(6-cyano-l-ethylindol-2-yI)ethyl)- 
pyrrolidinyl]carbonyl]piperilidine carboxylate: 

1.7g of l-ethyl-2-[t(S)-pyrrolidin-2-yI)ethyl]indole-6-carbonitriIe 
was reacted with 1.75g of l-(tert-butoxycarbonyI)-pipecolinic acid 
according to the same procedure as Example 11 -a) to obtain 1.17* of the 
title compound as a pale yellow foam. 

] II NMIKCDCI3, ppm) : 6 7.63-7.53(m. 211), 7.29-7.26(m, 1H), 6.37(s, 1H), 
4.77(br, 1H), 4.31(br, 1H). 4.19-4.14(m, 211), 3.93-3.89(m. 1H), 
3.74-3.70(m, 1H), 3.52-3.48<m. 2H), 2.80-2.75(m, 2H), 2.19-2.14 
(m, 1H), 2.01-1.62(m, 11H), 1.49-1.42(m, 911), 1.35(t, 3H 
J=7.20Hz) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[(2- P ip e ridyl)carbonyl]pyrrolidin-2- 
ylJethyUindole-6-carboxamidine: 

40mg of the compound obtained in the above a) was treated 
according to the same procedure as Example I n) to obtain 19mg of the 
title compound as a white solid. 

'H NMR(MeOH-dj, ppm) : 6 7.77(s. 1H). 7.52-7.30(m, 2H), 6.33(s, 1H), 
4.20-4.01(m, 311), 3.56(m, III). 3.47-3.31(m. 2H). 3.02-2.50<m! 
411), 2.23-1.04(m, 1211), 1.26(m. 311) 
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IR(KBr) : 3400, 2980, 1640, 1550, 1480 cm"' 
ES-MS : 39G(M+1)' 

Example 125 : Synthesis nf _ethvl 2-l2-n^)-l9-^ -^; 1- 

5 feflmlindol-2-yl)ethynPYiTo1fdi n-V-vl ] ca rhonvllnin^ ridinvllethnnn a t^ 
(Compound 190) 

a) Synthesis of ethyl 2-[2-[[(S)-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidin-2-yl]carbonyl]piperidinyl]ethanoate: 

10 

120mg of tert-butyl-2-[[(S)-[2-(6-cyano-l-ethyIindol-2-yl)ethyl]- 
pyirolidinyl]carbonyl]piperidine carboxylate obtained in Example 124-a) 
was treated according to the same procedure as Example 1-1) to obtain 
86mg of the white solid product, which was then reacted with ethyl 
15 2-bromoacetate according to the same procedure as Example 1-m) to 
obtain 85mg of the title compound as a pale yellow solid. 

?H NMR(CDC1 3 , ppm) : 6 7.58(s, 1H), 7.56-7.27(m, 2H), 6.44(d, III, 
J=7.62Hz), 3.71(brs, 211), 3.60-3.49(m, 2H), 3.40-3.28(m, 1H), 
20 3.03-2.56<m, 411), 2.36-1.65(m, 12H), 1.36(t, 3H, J=8.58Hz), 1.27- 

1.17(m, 3H) 

b) Syntliesis of ethyl 2-[2-[[(S)-[2-(G-amidino-l-ethyUndol-2-yl)ethyl]- 
pyrroIidin-2-yl]carbonyl]piperidinyl]ethanoate : 

25 

78ms of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 32mg of the 
title compound as a pale yellow solid. 

30 'II NMR(MeOII-d,. ppm) : 5 7.79(8. III). 7.56-7.31(m, 2H), 6.36(s, 1H), 
4.27-4.11(m. 3H). 4.02-3JB3(m. 211), 3.69-3.21(m, 5H), 3.94-2^0 
<m, 4H), 2.22-1.46(m, 12H), 1.29(m, 3H), 1.14-1.05(m. 3H) 
IR(KBr) : 3400, 2990, 1755, 1690, 1640, 1550, 1485 cm ' 
ES-MS : 482(M+1)' 



35 
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Example m : fimriMHrt, of rfhYl ? r? m) ? r;,^ fizainid i n ^ 

■cUi^Qdo l^-Yl^thvn BiBeadin^^ 

(Compound 191) 

a) Synthesis of tert-butyl 2-[[(S)-2-[2-(6-cyano-l-ethyli„dol-2-yl)ethyl] 
-pi|Mmdmylkarbonyl]piperidine carboxylate: 

600a. of l-eUivl-2-r2-((S)-pi |W ridinvl)ethyl]i„dole-6-carbonitrile 
and 500** of l-t(tert-butoxy)carbonyUpiperidine-2-carbox y Uc acid were 
reacted according to the same procedure as Example 11-a) to obtain 300 
TO of the title compound as a yellow oil. 



'II NMIWCDCb, ppm) : 6 7.57<m, 211), 7.30(m, 1H>, 6.35(s, III). 4 .95(br, 
1H), 4.12(m, 211), 3.90(br, HI), 3.72(m, 1H), 2.71(m, 2H), 2.21(m, 
15 HI), 1.84(m, 2H), 1.45(m, 9H), 1.33(m, 3H) 

W Synthesis of l-ethyl-2-[2-[l-[((S)-2-pipendinyl)carbonyl]-2- P iperi- 
dyl]ethy]]indoJe-6-carbonitrile: 

20 280ms of the compound obtained in the above a) was treated 

according to the same procedure as Example 1-1) to obtain 210n« of die 
title compound as a pale yellow solid. 

c) Synthesis of ethyl 2-[2-[[(S)-2-[2-(6-cyano-l-eU 1 yli n dol-2-yl)ethyl]- 
25 Pn>eridyl]carbonyl]piperidinyI]acetate: 

200mg of the compound obtained in the above b) and 0.085n.e of 
ethyl 2-bromoacetate were reacted according to the same procedure as 
Example 1-m) to obtain 120*6 of the title compound as a pale vellow oil 

30 

*H NMR(CDC1 3 , ppm) : 6 7.56(m, 2H), 7.29(m. 1H), 6.38(s, 1H), 5.03(br, 
1H). 4.11(m, 411), 3.40(2H). 3.02(m, 2H), 2.75(m, 1H), 2.60<m 
2H), 2.20(m, 1H), 1.73(m, 3H>, 1.32(m, 5H). 1.26(m, 311), l.l 7 (m 
3H) 

35 ES-MS : 479<M + 1)', fjOKM+Na) 
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d) Synthesis of ethyl 2-[2-[[(S)-2-[2-(6-amidino-l-etliyIindol-2-yl)- 
ethylJpiperidinylkarbonyl]piperidinyl]acetate: 

HOmg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 40ms of the 
title compound as a pale yellow solid. 

'H NMWCDCfe, ppm) : 6 7.75(m, 1H), 7.56<m, III), 7.32(m, HI), 6.34(s, 
HI), 5.01(br, 1H), 4.12(m, 4H), 3.46(111), 3.39(m, 211), 3.02(m, 
2H), 2.75(m, 1H), 2.59<m, 211), 2.18<m, 1H), 1.76(m, 3H), 1.67(br, 
611), 1.32(m, 511), 1.17(m, 3H) 

IR(KBr) : 3400, 2900, 1610, 1460 cm 1 

ES-MS : 497<M+2), 519(M+Na) 

Exaronlg 127 : Synthesis of methvl-2-r2 -r r(S)-2-r 2-(fi-n f ni^H P Q-l-^ 

^yJindol-2-vl)ethvl1pyri^jdinyJkarbon^ 

l£jnnBPund_J92J 

a) Synthesis of methyl-2-[2-[[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)- 
etliyl]pyiTolidinyl]carbonyl]piperidinyl]acetate: 

lg of teit-butyl-2-[[<S)-2-t2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]carbonyl]piperidine carboxylate obtained in Example 124-a) 
was treated according to the same procedure as Example 1-1) to obtain 
l-ethyl-2-[2-[(S)-l-[(2-piperidinyl)carbonyl]pyrrolidin-2-yI]ethyl]indoIe-6 
-carbonitrile, which was then reacted with methyl 2-bromoacetate 
according to the same procedure as Example 1-m) to obtain 631mg of the 
title compound as a pale yellow oil. 

ES -MS : 450<M*1) 

'II NMR(CDCl3, ppm) : 6 7.58-7.53(m, 2H), 7.30-7.27(m, 1H), 6.46-6.43 
(m. 1H), 4.35(br, 1H), 4.17-4. 14(m, 2H), 3.67-3.64(m, 4H), 3.54- 
3.48(m. 211), 3.40-3.32(m, 1H), 2.98(br, III), 2.79(br, 2H), 2.60- 
2.56(m, 1H), 2.24-2.21(m, 1H), 2.00-1.98(m, 4H), 1.74-1.64(m, 8 
H), 1.35(br, 311) 
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b) Synthesis of methyl-2-[2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]piperidinyl]acetate: 

630rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 200mg of the 
title compound as a pale yellow foam. 

ES-MS : 468<M+ir 

H NMR(MeOH-di, ppm) : 6 7.79(s, 1H), 7.57-7.51(m, 1H), 7.37-7.31(m, 
HI), 6.37(s, III), 4.21-4.18<in, 3H), 3.62-3.58(m, HI), 3.58-3.54 
(m, 311), 3.49-3.45(m, 2H), 3.29-3.23(m, 2H), 2.89-2.85(m, 1H), 
2.76-2.72(m, 211), 2.51-2.44(m, HI), 2.18-2.05(m, HI), 1.94-1.86 
(m, 311), 1.74-1.69(m, 411), 1.55-1.50(m, 4H). 1.26-1.19(m, 3H) 

Example 128 : Svnth^ig »f ^-p -mS)--» n-(6- am idino-1-^h v l- 

indol-2- Y l)ethyllpvrm li dinyl1carlwn jl|plpe^dJn^^ 
(Compound 133) 

30mg of methyl-2-[2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]piperidinyl]acetate obtained in Example 127-b) 
was treated according to the same procedure as Example 44 to obtain 17 
nig of the title compound as a pale yellow solid. 

ES-MS : 454(M+D* 

'H NMR(MeOH-d,, ppm) : 6 7.80-7.78(m, 1H), 7.55-7.50(m, 1H), 7.35- 
7.31(m, HI), 6.37(s, HI), 4.22-4.18(m, 3H), 3.75-3.69(m, 1H), 
3.Gl-3.50(m, 2H), 2.99-2.91(m, 311), 2.78-2.75(m, 2H), 2.47-2.42 
(m, HI), 2.12-1.55(m, 12H), 1.25-1.19(m, 3H) 

IR(KBr) : 3420, 2980, 1580 cm" 1 

Example 129 ; Synthesis of l-ethvl-^- n j-rfSl-l-rra-nineridinvn- 
carponvnpyrrolidin-2-vnethvnindol^-fi-^ ^ oxamidin^ (Comnonnd 
194) 



a) Syndesis of tert-butyl 3-[[(S)-2-t2-(6-cyano-l-ethylindol-2-yl)ethyl] 
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-pyrroIidiny]]carbony])piperidine carboxylate: 

130mg of the compound I-a obtained in Example 1-1) and 1- 
t(teit-butoxy)carbonyl]piperidine-3-carboxylic acid were reacted according 
to the same procedure as Example 11 -a) to obtain 76mg of the title 
compound as a white solid. 

l II NMIKCDCl* ppm) : 6 7.60-7.29<m, 311), 6.4()<d, III, J=3.62Hz), 4.28- 
4.02<m, 5H), 3.71-3.42(in, 2H), 2.77(m, 411), 2.53-1.59(m, HID, 
1.46<s, 911), 1.38(t, 311, J=7.10Hz) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[(3-piperidinyl)carbonyl]pyrrolidin-2- 
yl]ethyl]indole-6-carboxamidine: 

71rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 35mp of the 
title compound as a pale yellow solid. 

'H-NMRtMeOH-da, ppm) : 6 7.80(s, III), 7.54-7.31<m, 211), 6.36(s, 1H), 
4.22-4.02(m, 3H), 3.52(m, 211), 2.92-2.28<m, 611), 2.18-1.41(m, 
11H) 

IR(KBr) : 3380, 2990, 1630, 1540, 1480 cm" 1 
ES-MS : SgGfM+l) 1 

Exam ple 130 : Synthesis of l-ethvl-2-r2-f(S)-l-r(4-nin^^ 
carbonyHnyn^lidinr^^ (Compound 
1351 

a) Synthesis of tert-butyl 4-[[(S)-2-[2-(6-cyano-l-ethyIindol-2-yl)- 
ethy 1] py rrolid iny l]carl>ony Ilpiperi dine carboxy late: 

148mg of the compound I-a obtained in Example 1-1) and 1- 
[(tert-butoxy)carbonyl]piperidine-4-carboxylic acid were reacted accor- 
ding to the same procedure as Example 11 -a) to obtain 63mg of the title 
compound as a white solid. 
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l H NMIMCDCfa. ppm) : 6 7.58-7.24<m, 3H), G.39(s, III), 4.30-3.95(m, 511), 
3.54(m, 2H), 2.89-2.68<m, 4H), 2.52-1.58(m, 11H), 1.46(s, 9H), 
1.36<t, 3H, J=7.25Hz) 

b) Synthesis of l-ethyl-2-[2-[(S)-l-[(4-piperidinyl)carbonyl]pyrrolidin- 
2-yI]ethyl]indole-6-carboxamidine: 

59rag of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 26rag of the 
title compound as a pale yellow solid. 

'II NMR(MeOII-d,, ppm) : 6 7.81-7.32(m, 311), 6.37(s, III), 4.24-4.06(m, 

4H), 3.53(m, 211), 3.00-2.53(m, 7H), 2.18-1.50(m, 911) 
IR(KBr) : 3300, 2980, 1620, 1530, 1470 cm 1 
ES-MS : 396(M+D* 

Example 131 ; Synthesis of ethvl l-r2-r(S)-2- r2-(6-amidinn-1- 
eth ylindol -2-yl )ethyllpyiToIidi nyJl^oxoethyl]pyrrol imne-2-carh^ 
xvlate (Compound 

a) Synthesis of etliyl 1-C2- t(S)-2-t2-(G-cyano-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-oxoethyl]pyrrolidine-2-carboxylate: 

109nK of l-ethyl-2-[2-[(S)-l-(2-chloroacetyl)pyrrolidin-2-yl]ethyl] 
-indole-6-carbonitriIe was treated according to the same procedure as 
Example 45-b) to obtain 133mg of the title compound as a viscous brown 
oil. 

'H NMIMCDCb, ppm) : 5 7.81-7.54(...u, 211). 7.32<m, 1H), 6.41(s, HI), 
4.20-4.13<m, 5H), 3.61(dd, J=14.52IIz, (i.38Hz), 3.50(m, 2H), 3.33 
(t, 1H, J=15.46Hz), 3.12(brs, 1H), 2.83-2.74(nu 211). 2.38-1.70(m. 
11H), 1.36(t, 3H, J=7.17Hz), 1.24(t, 3H, J=6.71IIz) 



b) Synthesis of ethyl l-[2-[(S)-2-[2-((i-amidino-l-ethylindol-2-yl)ethyl] 
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-pyrrolidiny]]-2-oxoethyI]pyrrolidine-2-carboxylate: 

130rag of the compound obtained in the aJmve a) was treated 
according to the same procedure as Example 1-n) to obtain 35m: of the 
title compound as a pale yellow solid. 

J H NMR(MeOH-d,, ppm) : 6 7.78(s, 1H), 7.52-7.30(m, 211), 6.36<s, 1H), 
4.21-3.97(m, 5H), 3.56-3.27<m, 5H), 3.01<m, III), 2.83-2.74<m, 
2H), 2.56-1.72(m, 11H), 1.29<t, 3H, 1=7.121^), 1.08(t, 311, 
J=7.04Hz) 

IR(KBr) : 3350, 2980. 1730, 1620, 1520, 1460, 1160 cm 1 
ES-MS : 468(M+ir 

Exampje_132 ; Synthesis of l-ra-HSl-g-fa-ffi—nwK i^.K y! - 

-oxoethvnDvrToti dine-2-car bovyli/' 

acid (Compound 197) 

22mg ethyl l-[2-[(S)-2-[2-(6-amidino- l-ethylindol-2-yl)ethyl]- 
pyrrolidinyl]-2-oxoethyl]pyrrolidine-2-carboxylate was treated according 
to the same procedure as Example 44 to obtain 15ns of the tide 
compound as a pale yellow solid. 

'H NMR(MeOH-di, ppm) : 6 7.88-7.32<m, 311), 6.42-6.33(m. 1H). 4.25- 
4.13(m, 311), 3.50-3.08(m, 5H), 3.00-2.86(m, III), 2.76<m, 2H), 
2.47-1.51(m, 1111), 1.28(t, 3H, J=7.20Hz) 

IR(KBr) : 3350, 2960, 1700, 1650, 1450 cm 1 

ES-MS : 440(M+D* 

Example 133 : Synthesis of rthvl l-r2-r(S)-2-f2-(K- a miHj no- 

^ vUndoI^-vncthvllnvrrnHdiny n -fl -^^^ 

lat e (Comnonnd 1QK) 



a) Synthesis of ethyl l-[2-[(S)-2-[2-(6-cyano-l-ethylindol-2-yl)ethyl]- 
py rrolidinyl] - 2 -oxoethyl]piperidine-2-carboxylate: 



WO 97/45424 



PO7KR97/00100 



181 



112mg of l-ethyI-2-[2-[(S)-l-(2-chloroacetyl)pyr ro lidin-2-yl}ethyl] 
-indole-6-carbonitrile was treated according to the same procedure as 
Example 45-b) to obtain 140mg of the title compound as a viscous brown 
oil. 

*H NMMCDCb, ppm) : 6 7.61-7.54(m, 211), 7.30(m, 1H), 6.41(d, III, 
J=3.07H Z ), 4.28-4.13<m, 511), 3.73-3.30(m, 4H), 3.19(t, 1H), 3.03- 
2.95(ra. Ill), 2.79(t, 211, J=7.98Hz), 2.64-1.60<m, 13H), 1.36<t, 3H, 
J=7.22Hz), 1.29-1.23(m, 3H) 

b) Synthesis of ethyl l-[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-y])ethylJ 
-pyrrolidinyl]-2-oxoethyl]piperidine-2-carboxylate: 

136jk of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 43mB of the 
title compound as a pale yellow solid. 

'H NMR(MeOH -di, ppm) : 6 7.77(s, III), 7.53-7.30(m, 211), 6.35(s, 1H). 
4.21-4.02(m, 5H), 3.59-3.03<m, 511), 2.96-2.88(m, 1H), 2.79-2.69 
(m, 211), 2.45-1.37(in, 13H), 1.29(t, 3H. J=7.13IIz), 1.18-1.13(m, 
3H) 

IR(KBr) : 3300, 2960, 1730, 1620, 1520, 1460, 1180 cm"' 
ES-MS : 481.62(M+1)' 

Example 134 : Synthesis of ^.-U^ -^-id-^iM^-i.^y^ 

iMol-2-vl)ethvn P vrmltdiny^?-ojso<^^ 

ac id (Comno nnri 1QQ) 

27mB of ethyl l-[2-[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl]- 
pyrrolidinyn-2-oxoetl 1 yl]piperidine-2-carboxylate was treated according to 
the same procedure as Example 44 to obtain 14nw of the title compound 
as a pale yellow solid. 



*II NMR(MeOH-d», ppm) : 5 7.71(s. Ill), 7.55-7.27(m. 2H), 6.29(s. 1H), 
4.20-4.06(m. 3H). 3.61-3.3f>(m. 311). 3.41(d. III. J=14.55Hz), 2.82 
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(d, III, J=14.65Hz), 2.93-2.64(m, 3H), 2.28-1.50<m, 1311), 1.27- 
1.19(m, 3H) 
ES-MS : 454(M+D* 

5 Example 135 : Synthesis of ethyl ?- 1 ?.\? -l( S)-l-U(R)-1-n r »tyl- 

pjOToHdin-2-yl)carbonyl1pynalidiR-2-v nethvn- fi-amidi noindoivn- 
acetatc (Compound 222) 

a) Syntliesis of 2-<hydroxymethyl)indole-6-carbonitrile: 

10 

lOg of ethyl 6-cyanoindole-2-carboxylate was treated according to 
the same procedure as Example 1-e) to obtain 6.8g of the title compound 
as a yellow solid. 

15 »II NMR(MeOH-d,, ppm) : 6 7.63(s, 1H), 7.52<d, III), 7.15(m, 1H), 6.38(s, 
HI), 4.67(s, 2H) 

b) Synthesis of tert-butyl (S)-2-[2-(6-cyanoindol-2-yl)vinyl]pyrrolidine 
carboxylate: 

20 

lg of 2-(hydroxymethyl)indole-6-carbonitrile was treated accor- 
ding to the same procedure as Examples 1-f) and 1-m) to obtain 800mK 
of the title compound as a yellow oil. 

25 'H NMRtCDCla, ppm) : 6 7.47(m, 2H), 7.24(m, 1H), 6.33(s, 1H), 4.40(m, 
1H), 3.36(m, 2H), 2.15-1.70(m, 6H), 1.47(m, 9H) 

c) Synthesis of tert-butyl (S)-2-[2-(6-cyanoindol-2-yl)etliyl]pyrrolidine 
carboxylate: 

30 

SOOdik of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-k) to obtain 620mg of the 
title compound as a yellow oil. 



35 



'H NMR(CDC1.«. ppm) : 6 7.66<s. 1H), 7.50<t III), 7.20(m, 1H). fi.21(s, 
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1H), 3.92(m, 1H), 3.32(m, 2H), 2.80(m, 211), 2.1-1.7(m, 611), 1.6- 
1.35(m, 9H) 

d) Synthesis of ethyl 2-[6-cyano-2-[2-[(S)-l-[(tert-butoxy)carbonyl]- 
pymolidin-2-ylJethyl]indolyl]acetate: 

620mg of the compound obtained in the above c) and 0.3me of ethyl 
2-bromoacetate were reacted with Nan in the presence of N,N-dimethyl- 
formamide to obtain 850ms of the title compound as a brown oil. 

'II NMR(CDCh, ppm) : 5 7.60(s, III), 7.51(s, HI), 7.36(d, III), 6.46(s, 1H), 
4.84(s, 211), 4.32-4.20(m, 211), 3.98(m. Ill), 3.43-3.27(m, 2H), 
2.80-2.65(m, 211), 1.95-1.67<m, 6H), 1.60-1.42(m, 911), 1.37-1.23 
(m, 3H) 

e) Synthesis of ethyl 2-[6-cyano-2-[2-[(S)-l-[[(R)-l-[(tert-butoxy)- 
c^bonyl]pyrrolidin-2-yl]carbonyl],)yrrolidin-2-yl]ethyl]indolyl]acetate: 

800mg of the compound obtained in the above d) was treated 
according to the same procedure as Examples 1-1) and 11 -a) to obtain 
340mK of the title compound as a pale yellow solid. 

'II NMR<MeOH-di, ppm) : 6 7.63(s, HI). 7.50(d, 1H), 7.20(d, III), 6.42(m. 
Ill), 4.68(s, 2H), 4.30-4.20(m, 1H), 4.10(m, 211), 3.67-3.57(m, 1H), 
3.51(m, 211), 3.32(m, 2H), 2.10-1.60(m, 211), 1.36-1.25(m. 911), 
1.10(ai, 3H) 

f) Synthesis of ethyl 2-[2-[2-[(S)-l-[((R)-i- aC etylpyrrolidin-2-yl)car- 
bonyl)pyrrolidin-2-yl]ethyl]-6-cyanoindolyl]acetate: 

300nK of the compound obtained in the above e) was treated 
according to the same procedure as Examples 1-1) and 1-m) to obtain 
180mR of the title compound as a yellow solid. 

'II NMR(CDC1.„ ppm) : 5 7.60(m, III). 7.50(s, 1H). 7.34(m. III). 6.47(s, 
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III), 4.86(m, 211), 4.35-4. 17(m, 3H), 3.89(m, III), 3.70<m, 2H), 
3.54<m. 211), 2.30-1.90(m, 9H), 1.35(m, 6H) 

g) Synthesis of ethyl 2-f2-[2-[(S)-l-[((R)-l-acetylpyrroIidin-2-yl)carbo- 
nyl]|jyiTolidin-2-yl]ethy)3-6-aniidinoindolyl]acetate: 

150mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-n) to obtain SOitiR of the 
title compound as a pale yellow solid. 

'11 NMR(CDC1:,, ppm) : 6 7.50(m, 211), 0.32(s, III), 4.97(s, 2H), 4.65(m, 
1H), 4.15(m, 3H), 3.86(m, 1H), 3.68(m, 211), 3.39(m. 211), 2.70(m, 
211), 2.19-1.82(m, 12H), 1.22(m, 3H) 

ES-MS : 482(M+1)' 

Example 136 • Synthesis o f 2-r2-r <S)-l-r(( R)-l-ar*ty i P vr™iiHi^ 
Zzyl )carbo n y Up yjxolIdiiid^Ile-tliyJLi 3L^oarhjiS3oj±mglh^J)in^l(^Ji r . 
earboxamidine (r^p^im^ 224) 

30mg of ethyl 2-[2-[2-[(S)-l-(((R)-l-acetylpynolidin-2-yl)- 
caibonyl]pyrrolidin-2-yl]etliyi]-6-cyanoindolyl]acetate obtained in Example 
135-g) was treated according to the same procedure as Example 1-n) to 
obtain 30mg of the title compound as a yellowish white solid. 

'II NMR(MeOH-d 4 , ppm) : 6 7.74(s, III), 7.59(m. Ill), 7.36(m, III), 6.39(s, 
1H), 4.87(s, 2H), 4.59(m, 1H), 4.29(m, 1H), 3.73(m, 311), 2.75(m, 
2H), 2.21(m, 2H). 2.09(s, 3H), 2.0()-1.89(m, 911) 

ES-MS : 453(M+D* 

Exam ple 137 ; Synthesis of 2-f2-VA-U^- i-U(n)-\-^ i y^ r r^ 
lidin-2-vl)carb4>nvllnvrTolidin-2-vl1ethvn-fi- a fnMinoindolvl1aretir 



40ra« of ethyl 2-[2-[2-[(S)-l-[((R)-l-acetylpyrrolidin-2-yl)- 
carbonyl]pyrrolidin-2-yl]ethyl]-(>-amidinoindolyl]acetate obtained in 
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Example 135 was treated according to the same procedure as Example 44 
to obtain 15mg of the title compound as a white solid. 

*II NMR(MeOH-d,*CDCl3, ppm) : 6 7.46<m, 2H), 7.28(m, 1H), 6.37(s, III), 
4.64<s, 2H), 4.53(s, III), 4.19(br, 111), 3.79(m, 1H), 3.64(m, 311), 
2.75(m, 2H), 2.17<m, 3H), 2.03(s, 3H), 2.01-1.78< m , 711), 1.28(m. 
211) 

ES-MS : 45KM+D* 

Exam ple 133 : Syn th esis of ethvl 2-r (R) -2-rr(S)-2- r9-(g- 3TnLtfina - 

J^j±hilinilQh2^1)elh^Dy.rjDttlid^ 

iCflmnound_242) 

a) Synthesis of ediyl 5-bromoindole-2-carboxylate: 

In a 500mC flask. 14g of 4-bromophenylhydrazine hydrochloride 
was dissolved in 170inC of ethanol, and 1.2me of sulfuric acid and 8.5me of 
ethyl pyruvate were added. The reaction mixture was stirred for about 
2 hours at room temperature and evaporated under reduced pressure to 
dryness. To the residue was added 23m<! of polyphosphoric acid, and die 
resulting solution was then stirred for 2 hours at lOOt-HOt. After 
water was added, the reaction solution was neutralized with saturated 
aqueous NaHC0 3 solution and then extratced two times with ethyl 
acetate. The extracts were combined, dried over MgSO, and then 
evaporated. The residue was purified with silica gel column 

chromatography [eluent: n-hexane/ethyl acetate(9:l)J to obtain lOg of the 
title compound as a brown solid. 

'H NMWCDCla, ppm) : 6 9.03(br, 1H), 7.82(s, 1H), 7.41(m, 1H), 7.31(m, 
1H), 7.14(s, 111). 4.4()(q, 211, J=7.1Hz), 1.4J(t, 311, J=7.1Hz) 

b) Synthesis of ethyl 5-bromo-l-methylindole-2-carboxylate: 

4.5g of the compound obtained in tiie above a) and 2.1 me of 
iodomethane were reacted according to the same procedure as Example 
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1-d) to obtain 5.9g of the title compound as a yellow oil. 
c) Synthesis of ethyl 5-cyano-l-methylindole-2-carboxylate: 

5 In a 500me flask, 8.7g of the compound obtained in the above b) 

was dissolved in 430me of l-methylpyrrolidin-2-one, and 4.1g of CuCN 
was added thereto. The reaction mixture was stirred for 14 hours at 
190t -200*0, cooled to room temperature and then filtered. To the 
filtrate was added water, and the reaction solution was extracted two 

10 times with chloroform. The extracts were combined, dried over MgSC 
and then evaporated. The residue was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(3:l)] to obtain 6.5g of the 
title compound as a brown solid. 

15 d) Synthesis of l-methyl-2-(hydn>xymethyl)indoIe-5-carbonitrile: 

6g of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-e) to obtain 2.4g of the 
title compound as a yellowish white solid. 

20 

'II NMR(CDCb, ppm) : 6 7.90(s, 1H), 7.42<in, III), 7.33<m. HI), 6.53(s, 

1H), 4.83(s, 2HK 3.84(s, 311) 
IR(KBr) : 3250, 2200, 1600, 1480 cm"' 

25 e) Synthesis of (5-cyano-l-methyI-2-indolyl)methyltriphenylphosphonium 
bromide: 

2.4g of the compound obtained in the above d) was treated 
according to the same procedure as Example 1-f) to obtain 5.3g of the 
30 title compound as a pale pink solid. 

'H NMINMeOH-d,, ppm) : 6 7.82(m, 3H), 7.62(m, 1511). 6.26(m, 1H). 5.19 
(d, 2H), 3.08(s, 3H) 



35 



f) Synthesis of ten-butyl (S)-2-[2-(5-cyano-l-methylindol-2-yl)vinyl]- 
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pyrrolidine carboxylate: 



5g of the compound obtained in the above e) was treated 
according to the same procedure as Example to obtain 1.6g of the 
title compound as a yellow oil. 

g) Synthesis of tert-butyl <S)-2-[2-(5-cyano-l-methyhndol-2-yl)ethyl]- 
pyiTolidine carboxylate: 

1.4g of the compound obtained in die above f) was treated 
according to the same procedure as Example I k) to obtain 1.3g of the 
title compound as a yellow oil. 

h) Synthesis of l-methyl-2-((SJ-2-pyrrolidin-2-ylethyl)indole-r,-carboni- 
trile: 



1.2g of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-1) to obtain 710mg of the 
title compound as a yellow oil. 

'II NMIMCDCh, ppm) : 6 7.82<s, III), 7.35<m, III), 7.26(m, III), 6.32(s, 
HI), 3.66(s, 311), 3.19(m, 1H), 3.06(m, 211), 2.97(m, 1H), 2.81(m, 
211), 1.94(m, 5H) 

i) Synthesis of tert-butyl (R)-2-[[(S)-2-[2-(5-cyano-l-methylindol-2- 
yI)ethyl]pyrrolidinyl]carbonyl]pyrrolidine carboxylate: 

700mg of the compound obtained in the above h) was treated 
according to the same procedure as Example 11-a) to obtain lg of the 
title compound as a yellow oil. 

'H NMR(CDCb, ppm) : 5 7.85(m. 1H), 7.36(m, 1H), 7.27(m, 1H), 6.34(s, 
1H), 4.11(m, HI). 3.80(m, III), 3.68(s, 311), 3.61(m, 211), 3.43(m, 
3H). 2.82(m. 211), 2.16-1.87(m, 9H), 1.42(s. 9H) 
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j) Synthesis of l-methyl-2-[2-[(S)-l-((R)-pyn-olidin-2-ylcarbonyl)pyrro- 
lidin-2-yl]etliyl]indole-5-carbonitrile: 

lg of the compound obtained in the above i) was treated according 
5 to the same procedure as Example 1-1) to obtain 730mg of the title 
compound as a yellow oil. 

k) Synthesis of methyl 2-£(R)-2-[[(S)-2-[2-(5-cyano-l-ethyUndol-2-yl)- 
ethyl]pyrroIidinyl]carbonyl]pyrrolidinyl]acetate: 

10 

720dir of the compound obtained in the above j) and 0.35mC of 
ethyl 2-bromoacetate were reacted according to the same procedure as 
Example 1-m) to obtain 68()mg of the title compound as a pale yellow oil. 

15 'II NMIMCDCk, ppm) : 6 7.87(s, III). 7.44(m, 111), 7.29(m, HI), 6.40(s, 
HI), 4.23(m, HI), 4.12(m, 211), 3.87<in, HI), 3.72(s, 311), 3.53(m, 
211), 3.22(m. 1H). 2.82<m, 311), 2.01-1.89(m, 911), 1.22(t, 3H, 
J=7.1Hz) 

20 1) Synthesis of ethyl 2-[(R)-2-t[(S)-2-[2-(ri-amidino-l-mediylindol-2- 
yl)ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]acetatc: 

670nw of die compound obtained in the above k) was treated 
according to the same procedure as Example 1-n) to obtain 200g of the 
25 title compound as a yellowish white solid. 

'H NMR(CDCLi, ppm) : 6 7.98(s. 1H), 7.49(m, HI), 7.30(m, 1H), 6.56(s, 
HI), 4.70-4.39(br. 2H). 4.28(m. Ill), 4.12(q, 2H), 3.81(m, 1H), 
3.66(s, 3H), 3.60(m, 211), 3.29(m, 1H), 2.77(m, 3H), 2.35(m, 1H), 
30 2.17(m, HI), 2.00-1.78(m, 9H), 1.24(t, 311) 

IR(KBr) : 3300, 2900, 1720, 1620 cm" 1 

ES-MS : 454<M+1)\ 476(M+Na) 



Example 139 : Syn thesis of ethvl 2-r(R)-2-rr<S)-2-r(S)-2-<5- 
amidino- l-ethvlindol-2-vl)ethvllnvrrni;Hin V l]>-o r K^» v n Pv ^iHinyn- 
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acetate (Comnnnnri 34?) 

a) Synthesis of ethyl 5-bromo-l-ethylindole-2-carboxylate: 

4.5g of ethyl 5-bromoindole-2-carhoxylate and 2.7n(. of iodoethane 
were reacted according to the same procedure as Example 1-d) to obtain 
5.2g of the title compound as a yellow oil. 

b) Synthesis of ethyl 5-cyano-l-ethyiindole-2-carboxylate: 

In a 500me flask, 7.7g of the compound obtained in the above a) 
was dissolved in 360me of l-methylpyrrolidin-2-one, and 3.5g of CuCN 
was added thereto. The reaction mixture was stirred for 14 hours at 
190 V -200 V, cooled to room temperature and then filtered. To the 
filtrate was added water, and the reaction solution was extracted two 
times with chloroform. The extracts were comhined, dried over MgSO< 
and then evaporated. The residue was purified with silica gel column 
chromatography [eluent: n-hexane/ethyl acetate(3:l)J to obtain 5.4g of the 
title compound as a brown solid. 

c) Synthesis of l-ethyI-2-(hydroxymethyl)indole-5-carbonitrile: 

5g of die compound obtained in the above b) was treated 
according to die same procedure as Example 1-e) to obtain 2.9g of the 
title compound as a yellowish white solid. 

*H NMR(CDCl3, ppm) : 5 7.91(s, 1H), 7.44(m, 1H), 7.38(m, 1H), 6.52(s, 

1H), 4.83<s, 2H), 4.32(q, 211, J=7.2Hz), 1.42(t, 311, J=7.2Hz) 
IR(KBr) : 3450, 2200, 1600, 1480 cm 1 

d) Synthesis of (5-cyano-l-ethyl-2-indolyl)methyltriphenylphosphonium 
bromide: 

2.8g of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-f) to obtain 6g of the title 
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compound as a pale pink soJid. 

'H NMR(MeOH-d4, ppm) : 6 7.92(m, 3H), 7.74(m, 15H), 6.29(m, 1H), 3.78 
(q, 2H, J=7.1Hz), 3.33(m, 2H), 1.12(t, 3H, J=7.1Hz) 

e) Synthesis of tert-butyl (S)-2-[2-(5-cyano-l-ethylindol-2-yl)vinylJ- 
pyrrolidine carboxylate: 

5g of the compound obtained in N the above d) was treated 
according to the same procedure as Example 1-j) to obtain 1.7g of the 
title compound as a yellow oil. 

f) Synthesis of tert-butyl <S)-2-[2-<5-cyano-l-ethyImdol-2-yl)ethy]]- 
pyrrolidine carboxylate: 

1.6g of the compound obtained in the above e) was treated 
according to the same procedure as Example l-k) to obtain 1.5g of the 
title compound as a yellow oil. 

• 

r H NMIMGDCfa, ppm) : 6 7.85<s, III), 7.38<m, III), 7.26(m, 1H), 6.35(s. 

HI), 4.14(q, 2H, J=7.2Hz), 3.95(br, HI), 3.37(m. 211), 2.75(m. 211), 
1.92-L76(m, 6H), 1.47(s, 9H), 1.35<t, 3H, J=7.2Hz) 

g) Synthesis of l-ethyl-2-((S)-2-pyrrolidin-2-ylemyl)indole-5-carboni- 
trile: 

1.4g of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-1) to obtain 940mg of the 
title compound as a yellow oil. 

h) Synthesis of tert-butyl (R)-2-[[<S)-2-[2-(5-cyano-l-ethylindol-2-yl)- 
emyl]pyrrolidinyl]caibonyl]pyrroliciine carboxylate: 

930mg of the compound obtained in the above g) was treated 
according to the same procedure as Example 11 -a) to obtain 960dk of the 
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title compound as a yellow oil. 

J H NMR(CDCl3, ppm) : 8 7.85(m, 1H), 7.35<m, 1H), 7.28<m, 1H), 6.36<s, 
1H), 4.15(01, 3H), 3.80(m, 1H), 3.62(m, 2H), 3.43(m, 3H), 2.79(m, 
2H), 2.11-1.85<m, 9H), 1.42(s, 9H) 

i) Synthesis of l-ethyl-2-[2-[(S)-l-((R)-pyrTOlidin-2-ylcarbonyl)pyrro- 
lidin-2-yl]ethyl]indole-5-carbonitriJe: 

960mg of the compound obtained in the above h) was treated 
according to the same procedure as Example 1-1) to obtain 650ire of the 
title compound as a yellow oil. 

j) Synthesis of ethyl 2-t(R)-2-[[(S)-2-[2-(5-cyano-l-ethylindol-2-yl)- 
ethyl]pym)lidinyl]carbonyl]pvrrolidinyl]acetate: 

640mg of the compound obtained in the above i) and 0.3me of ethyl 
2-bromoacetate were reacted according to the same procedure as Example 
1-m) to obtain 650mg of the title compound as a pale yellow oil. 

'H NMIMCDCh, ppm) : 6 7.80(s, 1H), 7.38(m, 1H), 7.28(m, III), 6.40(s, 
III), 4.27(m, 1H), 4.13(m, 411), 3.87(m, 1H), 3.56(m, 211), 3.22(m, 
1H), 2.78(m, 3H), 2.02-1.86(m, 9H), 1.35(t, 3H, J=7.1Hz), 1.22(t, 
3H, J=7.1Hz) 

k) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(5-amidino-l-ethylindol-2-yl)- 
ethyl]pyrrolidinyl]carbonyI]pyrrolidinyI]acetate: 

630mg of the compound obtained in the above j) was treated 
according to the same procedure as Example 1-n) to obtain 150mg of the 
title compound as a yellowish white solid. 

'H NMR(CDCl3, ppm) : 6 8.15(s, 1H), 7^5(m, 1H), 7.30(m, 1H), 6.7l(s, 
1H), 6.10-5.80(br, 2H), 4.38(m, 1H), 4.11(m, 4H), 3.73(m, 1H), 
3.44(m, 2H), 3.38(m, 1H), 2.72(m, 3H), 2.45(m, 1H), 2.20(m, 1H), 
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1.99-1.70<m, 9H), 1.26(111, 6H) 
IR(KBr) : 3200, 3000, 1740, 1620 cm" 1 
ES-MS : 468(M+1)* 

Example 14Q ; Synthesis of 6-r2-rfS)-i-f^ P henvl a rPtvi> nV r y ^^ 
dm'2-Y l1 ethv I 1nanhthalene-2-carhox a inirfin^ fComnminH 9aa) 

lg of 7-»cyanonaphthalene-3-methyltriphenylphosphonium bromide 
and 390rag of (S)-l-(t-butoxycarbonyl)-2-pyrrolidinaI were dissolved in a 
mixed solvent of 15mf of tetrahydrofuran and lone of ethanol, and 360^ 
of DBU (l,8-diazabicyclo[5.4.0]undec-7ene) was added at room tempera- 
ture. The reaction solution was stirred overnight at room temperature 
and distilled under reduced pressure to remove the solvent. The residue 
was purified with silica gel column chromatography [eluent: 
n-hexane/ethyl acetate(3:l)]. The fractions containing the desired 
product were combined and distilled under reduced prssure to obtain the 
product, tert-butyl (S)-2-[2-(6-cyano-2-naphthyl)vinyl]pyrrolidine carbo- 
xylate. 410ms of this product thus obtained was dissolved in 15m« of 
ethanol and then hydrogenated in the presence of 50iur of Pd/C(10% w/w) 
for 2 hours under normal pressure with stirring. The reaction solution 
was filtered under reduced pressure to remove Pd/C, and the filtrate was 
distilled under reduced pressure and dried under reduced pressure. The 
residue was dissolved in 10m6 of dichloromethane, and 3n6 of 
trifluoroacetic acid was added. The mixture thereby obtaned was stirred 
overnight at room temperature, and excess of dichloromethane was added 
thereto. The organic layer was separated, washed with aqueous sodium 
bicarbonate solution, dried over anhydrous magnesium sulfate and then 
filtered under reduced pressure. The filtrate was distilled under reduced 
pressure to obtain 320rag of the oily product, 6-((S)-2-pyrrolidin-2- 
ylethyl)naphthalene-2-carbonitrile. 85mg of the resulting oily product 
was then treated according to the same procedure as Example 1-m) to 
obtain 50rag of the compound 6-[2-[(S)- l-(2-phenylacetyl)pyrrolidin- 
2-yl]ethyl]naphthalene-2-carbomtrile, which was then treated according to 
the same procedure as Example 1-n) to obtain 30mg of the title compound 
as a yellow solid. 



WO 97/45424 



PCI7KR97/00100 



193 

J H NMR<MeOH-d„ ppm) : S 8.20(d, 1H), 7.83(m, 2H), 7.68(m, 2H), 7.37 
(d, 1H), 7.21-7.12(m, 5H), 6.98<d, 1H), 6.76(d, 1H), 4.05(m, 1H), 
3.59(m, 2H), 3.37(m, 4H), 2.70<t, 2H), 2.15(m, 1H), 1.93-1.79<m, 
7H), 1.70(m, 1H) 

Exa m nlr 141 : Synthesis of methvl 2-rmi-9 - rr(s)-2-r2-ffi- a rni- 

djnp-2napfathy|)ethvlWroli^^ 

(Compound 245) 

a) Synthesis of methyl 2-[(R)-2-K<S)-2-[2-(6-cyano-2-naphthyl)ethyl] 
-pyrrolidinyllcarbonyl]pyrrolidinyl]acetate: 

250mg of 6-((S)-2-pyrrolidin-2-ylethyJ)naphthalene-2-carbonitrile 
was treated according to the same procedure as Example 11 -a) to obtain 
256mg of tert-butyl (R)-2-[[(S)-2-[2-(6-cyano-2-naphthyI)ethyl]pyrro- 
lidinyl]carbonyl]pyrrolidine carboxylate. ISOibr of the compound thereby 
obtained was reacted according to the same procedure as Example 1-1) to 
obtain 134mg of 6-[2-[(S)-l-((R)-pyrroHdin-2-ylcarbonyl)pyrrolidin-2-yl] 
-ethyl]naphthalene-2-carbonitrile. Thereafter, 130n« of the compound 
thus obtained was treated according to the same procedure as Example 
1-m) to obtain 129mg of the title compound as a yellow solid. 

'H NMRCCDCfe, ppm) : 6 8.17(s, 1H), 7.92- 7.79(m, 2H), 7.73(s, 1H), 7.50 
(m, 2H), 4.19(bs, 1H) 

b) Synthesis of methyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-2-naphthyl)- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

124mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-n) to obtain 48mg of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-d4, ppm) : 6 8.35(s, 1H), 7.95(m, 2H), 7.89(m, 2H), 7.54(d, 
1H, J= 11.73Hz). 4.20-4.00<m, 3H), 3.79(m, 1H), 3.62(m, 2H), 3.46 
(d, 2H, J=19.11Hz), 3.20(m, III), 3.0(Km, 1H), 2.98-2.70(m, 3H), 



WO 97/45424 



PCT/KR97/00100 



194 

2.33-1.70(m, 11H) 
ES-MS : 45KM+D* 

Example 1 42 : Synthesis of 7-r2-r(S)-1-rp- n henvl a r«>tvnpyrr^- 
l idin-2-v]lethvnnaDhtha1ene-2-r a rhnv»mi^; r T f . (Comnnnnri S4 fi) 

a) Synthesis of tert-butyl (S)-2-(2-(7-cyano-2-naphthyl)vinyl)pyrrolidine 
carboxylate: 

5.6g of 7-cyanonaphthalene-2-methyltriphenylphosphonium bro- 
mide was reacted according to the same procedure as Example 1-j) to 
obtain 2.9g of the title compound. 

'H NMMGDCb, ppm) : 6 8.24-7.54(m, 6H), 6.55<bs, III), 6.30(bs, 1H), 
4.51(bd, 1H), 3.49(s, 2H), 2.17-1.82(m, 4H), 1.83-1.26(m, 9H) 

b) Synthesis of 7-((S)-2-pyrrolidin-2-ylethyl)naphthalene-2-carbonitrile: 

2.9g of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-k) to obtain 2.7g of the 
product, which was then treated according to the same procedure as 
Example 1-1) to obtain 1.6g of the title compound as a yellow oil. 

J H NMR(CDCb, ppm) : 6 7.79(s, 1H), 7.76(d, 1H, J=8.46Hz). 7.68(d, 1H, 
J=8.42Hz), 7.54-7.48(1, 2H), 7.37(d, 1H, J=8.43Hz), 3.49(t, 1H), 
3-26(m, 2H), 2.91-2.82(m, 2H), 2.30-1.68(m, 6H) 

ES-MS : 25HM+D* 

c) Synthesis of 7-[2-[(S)-l-(2-phenylacetyl)pyrrolidin-2-yl]ethyl]naph- 
thalene-2-carbonitrile: 

445 rag of the compound obtained in the above b) and 0.47m(l of 
phenyl acetylchloride were reacted according to the same procedure as 
Example 1-m) to obtain 298mg of the title compound. 
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'H NMRCCDCU, ppm) : 6 8.14(s, 1H), 7.86-7.78(q, 2H), 7.67(s, 1H), 7.55- 
7.51 (m, 2H), 7.32-6.92(m, 5H), 4.21<m, 1H), 3.64(s, 1H), 3.46(m, 
2H), 2.80(t, 2H, J=8.16Hz), 2.33(m, 1H), 2.04-1.5£Km, 5H) 

d) Synthesis of 7-[2-[(S)-l-(2-pheny]acetyI)pym)lidin-2-yl]ethyl]naph- 
thalene-2 -carboxamidine: 

270mg of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-n) to obtain 128ms of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-d4, ppm) : 6 8.08(s, 1H), 7.77-7.61(m, 4H). 7.34-7.32(d, 
1H, J=8.38Hz), 7.20-7.13(m, 3H), 6.94<m, 1H), 6.73(d, HI), 4.08 
(bs, 1H), 3.56(s, 2H). 3.45-3.30(m, 2H), 2.67(t. 2H), 2.20-1.50(m, 
6H) 

ES-MS : 386(M+D* 

Examp l e 143 ' Synthesis o f ethvl 2 - rm )-2-rrfS)-9-r9-f7- g ^ j^- 
2-n3Pbthy I )ethv l lpvrro»id i nv l karbonvnn vrroi;dinvn a r^ a f^ 
(Compound 247) 

a) Synthesis of 7-[2-[<S)-l-((R)-pyrrolidin-2-yIcarbonyl)pyrrolidin- 
2-yl]ethyl]naphthalene-2-carbonitrile: 

450mg of 7-((S)-2-pyrroUdin-2-ylethy])naphthalene-2-carbonitrile 
obtained in Example 142-b) was treated according to the same procedure 
as Example 11-a) to obtain 643 rag of tert-butyl (R)-2-[[(S)-2-[2- 
(7-cyano-2-naphthyl)ethyl]pyrroKdinyl]caiix)nyl]pyrn)Udine carboxylate, 
which was then treated according to the same procedure as Example 1-1) 
to obtain 472mg of the title compound as a brown oil. 

'H NMR(CDCl3, ppm) : 8 8.17(s, 1H), 7.90(d, 1H, J=8.83Hz), 7.79(d. 1H, 
J=8.49Hz), 7.73(s, 1H), 7.49(d, 2H), 4.35(t, 1H), 4.02(m. 1H), 
3.52(m, 1H), 3.32(m, 2H), 2.76(m, 2H), 2.36(m, 1H), 2.23(m, 1H), 
2.10-1.80(m, 8H), 1.74-1.60<m, 1H) 
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ES-MS : 348(M+1)* 

b) Synthesis of ethyl 2-[(R)-2-[[(S)-2-t2-(7-cyano-2-naphthyl)ethyl)- 
pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

572mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-m) to obtain 700mg of the 
title compound as a yellow solid. 

J H NMR(CDCl3, ppm) : 6 8.18(s, 1H), 7.90-7.70(m, 311), 7.50(m, 2H), 
4.01(m, 2H), 3.89(m, 1H>, 3.67<m, 1H), 3.54-3.12(m, 5H), 3.05<m, 
1H). 2.92(m, 1H). 2.73<m. 2H), 2.20-1.50(m, 10H), 1.06<t, 3H) 

ES-MS : 434<M+1)\ 456(M+Na) 

c) Synthesis of ethyl 2-t(R)-2-[[(S)-2-[2-(7-amidino-2-naphth\i)ethyl]- 
pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

650mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 148mg of the 
title compound as a pale yellow solid. 

'H NMR(MeOH-di, ppm) : 6 8.08(s, 1H), 7.78-7.76(m, 4H), 7.34<m,lH), 
4.0(Km, 2H), 3.90(m, 1H), 3.65(m, in), 3.57-3.15(m, 4H), 3.07(m, 
1H), 2.88(m, 1H), 2.65(m, 2H), 2.171.50(m, 10H), 1.07(t, 3H) 

ES-MS : 451(M+1)\ 474(M+Na) 

IR(KBr) : 3200, 1220 cm" 1 

Example 144 ; Synthesis of 2-12-T(S)-1 -(?-nh P nvI n r^ vl)nvrrolidin- 
2-vl]ethvl1benzorb1fnran-5-caTlMMcafniHi ni > (Cn moonnd 248) 

a) Synthesis of ethyl 2-(4-bromo-2-formylphenoxy)acetate: 

In a 1 £ flask, 30g of 5-bromosalicyl aldehyde was stirred in 500 
m£ of acetone solvent at room temperature, and then 26 .8g of K2CO3 was 
slowly added thereto. After the mixture thereby obtained was stirred for 
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30 minutes, 21.5k? of ethyl bromoacetate was slowly added dropwise 
thereto and the reaction mixture was refhixed for 2 hours with stirring. 
After the reaction was completed, the reaction solution was evaporated. 
To the residue was added dichloromethane and the resulting precipitate 
was filtered" and washed two times with water. The organic layers were 
combined, dried over MgS0 4 and then evaporated. The residue was 
purified with silica gel column chromatography [eluent: ethyl 
acetate/n-hexane<l:3)J. The fractions containing the desired product 
were combined and then evaporated to obtain 43g of the title compound 
as a yellow liquid. 

'H NMR(CDCfe, ppm) : 6 10.45(s, lift 7.95(d, 1H, J=2.59Hz), 7.60(dd, 1H, 
J=8.79Hz, 2.61Hz). 6.75<d, 1H, J=8.62Hz), 4.75(s, 2H), 4.20<q, 
2H, J=7.14Hz), 1.25(t, 3H, J=7.15Hz) 

ES-MS : 288(M+D* 

b) Synthesis of ethyl 5 -bromobenzold] f uran - 2-carboxylate : 

In a 1 e flask, 2.96g of Na was slowly added to 250m« of ethanol 
solvent, and this mixture was stirred for 30 minutes. 42g of the 
compound obtained in the above a) was slowly added dropwise thereto at 
room temperature. The reaction solution was stirred for 2 hours and 
then evaporated under reduced pressure. The residue was extracted two 
times with ethyl acetate. The combined organic layer was dried over 
MgSOi and then evaporated to obtain 11.7g of the title compound as a 
yellow solid. 

'H NMR(CDCl3, ppm) : 6 7.80(s, 1H), 7.45(m, 2H), 4.40(q, 2H, J=7.13Hz), 

1.40(t, 3H, J=7.13Hz) 
ES-MS : 270(M+D* 

c) Synthesis of ethyl 5-cyanobenzo[d]furan-2-carboxylate: 

In a 250ml flask, 24.7g of the compound obtained in the above b) 
was dissolved in lOOmf of N-methylpyrrohdinone, and 16.53g of CuCN 
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and 1.48g of CuS0 4 catalyst were added thereto. The reaction mixture 
was refluxed for one hour at 200-220 1: with stirring. The reaction 
solution was then stirred for 30 minutes at room temperature. After 
excessive amount of water was added, the reaction solution was stirred 

5 and then filtered. The residue was washed three times with ethyl 
acetate. The organic layers were combined, dried over MgS0 4 and then 
evaporated under reduced pressure. The residue was purified with silica 
gel column chromatography [eluent: ethyl acetate/n-hexane(l:5)]. The 
fractions containing the desired product^ were combined and then 

10 evaporated to obtain 6.39g of the title compound as a white solid. 

l ll NMR(CDCl3. ppm) : 6 8.05(s, lH)r7.70(m, 2H), 7.55<s, 1H), 4.45<q, 211, 

J=7.10Hz), 1.45(t, 3H, J=7.12Hz) 
ES-MS : 216(M+D* 

15 

d) Synthesis of 2-(hydroxymethyI)benzo[b]furan-5-carbonitrile: 

6.39g of the compound obtained in the above c) was treated 
according to the same procedure as Example 1-e) to obtain a 
20 stoichiometric amount of the title compound as a white solid. 

'H NMRtCDCla, ppm) : 6 8.0(s, 1H), 7.60<s, 211), 6.75(s, 1H), 4.80(s, 1H), 

4.65(s, 1H) 
ES-MS : i74(M+l) 4 

25 

e) Synthesis of benzo[bMturan-5-carbonitrile-2-methyltriphenylphospho- 
nium bromide: 

5.34g of the compound obtained in the above d) was treated 
3Q according to the same procedure as Example 1-f) to obtain 14.8g of the 
title compound as a white solid. 

*H NMRtCDCb, ppm) : 6 7.95-7.60<m, 16H), 7.45(m, 1H), 7.25(m, 2H), 
6.05(d, 2H) 

35 
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f) Synthesis of tert-butyl (S)-2-[2-(5-cyanobenzo[d]furan-2-yl)vinyI]- 
pyrrolidine carboxylate: 

11.8g of the compound obtained in the above e) was treated 
according to the same procedure as Example to obtain 3.99g of the 
title compound as a fluorescent yellow liquid. 

J H NMRCCDCla, ppm) : 5 7.80(s, 1H), 7.45<in, 2H), 6.55 (s, 1H), 6.50-6.10 

(m, 2H), 4.45<m, 1H), 3.45(br, 2H). 2.0-1.70<m, 4H), 1.40(br, 9H) 
ES-MS : 339<M+ir 

g) Synthesis of tert-butyl (S)-2-t2-(5-cyanobenzo[d]furan-2-yl)ethyl]- 
pyrrolidine carboxylate: 

2.09g of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-k) to obtain 1.75g of the 
title compound as a colorless liquid. 

'H NMMCDGb, ppm) : 6 7.80(s, 1H), 7.45(m, 2H), 6.50(s, 1H), 3.90(m, 
1H). 3.4(Km, 2H), 2.80(m, 2H), 2.30-1.60(m, 6H), 1.40(br, 9H) 

h) Synthesis of 2-((S)-2-pyrrolidin-2-ylethyl)benzo[b]furan-5-carboni- 
trile: 

1.55g of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-1) to obtain a 
stoichiometric amount of the tide compound as a colorless foamy solid. 

'H NMRCCDCb, ppm) : 6 9.30<br, 1H), 7.75(s, 1H), 7.40(m, 2H), 3.50(m, 

1H), 3.25(m, 2H), 2.90(m, 2H), 2.35-1.80(m, 4H), 1.70(m, 1H) 
ES-MS : 24KM+1) 4 

i) Synthesis of l-((S)-2-(2-(5-emynyIbenzo[dJfuran-2-yl)ethyl)pyrroUdi- 
nyl)-2-phenylethan- 1-one: 
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220mg of 2-((S)-2-pyrroUdin-2-ylethyl)benzo[b]furan-5-carbo- 
nitrile obtained in the above h) and 180mg of phenylacetyl chloride were 
reacted according to the same procedure as Example 1-m) to obtain 200ns 
of the title compound as a colorless liquid. 

*H NMRtCDCla, ppm) : 6 7.80<s, 2H), 7.45(m, 2H), 7.25(m, 5H), 6.55(s, 
1H), 4.25(m, 1H), 3.65(m, 2H), 3.45(m, 211), 2.80(m, 2H), 2.30(m, 
1H), 2.10-1.80(m, 3H), 1.70(m, 2H) 

ES-MS : 358(M+D* 

j) Synthesis of 2-t2-[(S)-l-(2-phenylacetyl)pyrrolidin-2-yl]ethyl]benzo- 
[b]furan-5-carboxamidine: 

190mg of the compound obtained in the above i) was treated 
according to the same procedure as Example 1-n) to obtain 180mg of the 
title compound as a colorless foamy solid. 

'H NMRtCDCla. ppm) : 6 7.70( s, 1H), 7.55-7.1<)(m, 7H), 6.50(s, 1H), 4.25 
(m, 1H), 3.65(s, 2H), 3.45(m, 1H), 2.80(t, 2H, J=7.80Hz), 2.30(m, 
1H), 2.10-1.80(m, 3H), 1.70(m, 211) 

ES-MS : 376<M+1)* 

IR(KBr) : 3300, 2950, 2800, 1650 cm* 1 

Examp le 145 : Synthesis of 2-f2-r(S)-l-<2- D henvl a ^tvl)Dvrro- 
lidin-2-vllvinvnbenzorblfMran-S-rarhnvafn idine (Comnonnd 249) 

a) Synthesis of 2-(2-pyiTolidin-(S)-ylvinyl)benzo[b]furan-5-carbonitrile: 

490mg of tert-butyl <S)-2-[2-(5-cyanobenzo[d]furan-2-yl)vinyl]- 
pyrrolidine carboxylase obtained in Example 144-f) was treated according 
to the same procedure as Example 1-1) to obtain a stoichiometric amount 
of the title compound as a colorless solid. 

'H NMR(CDCI 3 , ppm) : 6 7.75(m, 1H), 7.45(m, 2H), 6.65-6.30(m, 3H), 
4.10(m, 1H), 3.35-3.15(m, 211), 2.40-1.75<m, 4H) 
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ES-MS : 239(M+D* 

b) Synthesis of 2-t2-[(S)-l-(2-phenylacetyl)pyrroKdin-2-yl]vinyl]ben2o- 
tb]furan-5-carbonitrile: 

450mg of the compound obtained in the above a) and 0.3m« of 
phenylacetyl chloride were reacted according to the same procedure as 
Example 1-m) to obtain 344mg of the title compound as a colorless foamy 
solid. 

] H NMR(CDCl3, ppm) : 6 7.75<m, 1H), 7.45(m, 2H), 7.40-7. 15(m. 5H), 
6.65-6.20<m, 3H), 4.75(m. iH), 3.80-3.40(m, 4H), 2.25-1.75(m, 
4H) 

ES-MS : 357(M+D* 

c) Synthesis of 2-[2-[(S)-l-(2-phenylacetyI)pyrrolidin-2-yl]vinyl]benzo- 
[b]furan-5-carboxamidine: 

223mg of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-n) to obtain 190mg of the 
title compound as a colorless foamy solid. 

'H NMR(CDCl3, ppm) : 6 7.75<m, 211), 7.60-7.0(m, 711), 6.70-6.20(m, 3H), 

5.20-4.80(br, 3H), 3.75-3.40(m, 4H), 2.25-1.75(m, 411) 
ES-MS : 374<M+ir 
IR(KBr) : 3200, 2950, 2850, 1650 cm" 1 

Example )46 ; Synth esis of e t h v l 2 -r(R)-2-rrfsi-2-r2-(5- a mfriin»- 

(Comnnnnri 

a) Synthesis of tert-butyl (R)-2-a(S)-2-[2-(5-cyanobenzo[d]furan-2-yD- 
ethyl)pyrrolidinyl]carbonyl}pyrrolidine carboxylate: 



447mg of 2-((S)-2-pyrrolidm-2-ylemyl)benzotb]furan-5-carbonitrile 
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obtained in Example 144-h was treated according to the same procedure 
as Example 11 -a) to obtain 370mg of the title compound as a colorless 
foamy solid. 

J H NMRtCDCla, ppm) : 6 7.80(m, 1H), 7.40(m, 2H), 6.55(d, 1H), 4.40(m, 
1H), 4.20(m, 1H), 3.85-3.30(m, 4H), 2.85(m, 2H), 2.45-1.60(m, 
10H), 1.40(br, 9H) 

ES-MS : 438(M+D* 

b) Synthesis of 2-[2-t(S)-l-((R)-pyrrolidin-2-ylcarbonyl)p>Trolidin-2-yl] 
-ethyl]benzo[b]furan-5-carbonitrile: 

240mg of the compound obtained in the above a) was treated 
according to the same procedure as Example 1-1) to obtain 200mg of the 
title compound as a pale yellow foamy solid. 

'il NMRtCDCb, ppm) : 6 7.75(s, III), 7.40(m, 211), 6.55<s, 1H), 4.n5(m, 
1H), 4.15(m, 1H), 3.60(m, 1H), 3.40(m, 311), 2.75(m, 211), 2.45(m, 
111), 2.25(m, 1H), 2.15-1.70(m, 8H) 

c) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(5-cyanobenzo[d]furan-2-yl)- 
ethyl]pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

203 rag of the compound obtained in the above b) was treated 
according to the same procedure as Example 1-m) to obtain 248mg of the 
title compound as a pale yellow liquid. 

'H NMR(CDCl3, ppm) : 6 7.80(s, 1H), 7.45(m, 2H), 6.65(s, 1H), 4.30-4.0 
(m, 3H), 3.85(m, 1H), 3.65-3.35(m, 4H), 3.20(m, 1H), 2.80(m, 3H), 
2^0(m, 1H), 2.15(m, 1H), 2.10-1.6(Hm, 8H), 1.25(t, 3H, J=7.14Hz) 

ES-MS : 424(M+D* 

d) Synthesis of ethyl 2-t(R)-2-[[(S)-2-[2-(5-amidinoben2o[d)furan-2-yl)- 
ethyl]pyrrolidinyl]carbonyI]pyrrolidinyl]acetate : 



200 rag of the compound obtained in the above c) was treated 
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according to the same procedure -as Example 1-n) to obtain lOOmg of the 
title compound as a pale yellowish white foamy solid. 

J H NMR(CDCb, ppm) : 6 7.90(s, 1H), 7.50<m, 2H), 6.65(s, 1H), 4.45<m, 
1H), 4.20-3.95(m, 4H), 3.65<m, 1H), 3.50(m, 1H), 3.35(m, 1H), 
3.15(m, 1H), 2.80<m, 1H), 2.45(m, 1H), 2.25(m, 1H), 2.10-1.70(m, 
9H), 1.15ft. 3H, J=7.10Hz) 

ES-MS : 44KM+D* 

IR(KBr) : 3200, 2950, 1750, 1670 cm"' 

Example 147 ; Synthesis of ethv l 2 -r(R)-2-rr(S)-2-r2-<fi- a mirfi»<,- 

benzo[d]fui^-2-vl)ethv1rovrrolidinvn cariionvllnvrrttlfdinvl1acetflte 

(Compound 251) and 2-r2-r(S)- l-rr(R)-1-(carbamovlmethvl) P VTro- 

Hdin-2-vl]carbonvnnviTolidin-2-vl1ethvnin»nzorh1f.i rg n-6-carhoxa- 
midine 

a) Synthesis of 3-bromo-l-(2-bromoprop-2-enyIoxy)beiizene: 

In a 1 £ flask, 25g of 5-bromophenol was stirred in 250 me of 
dimethylformamide at room temperature, and 39.9g of K2CO3 was slowly 
added thereto. After the mixture thereby obtained was stirred for 30 
minutes, 22.4m6 of 2,3-dibromopropene was slowly added dropwise thereto 
and the reaction mixture was refluxed for 2 hours with stirring. After 
the reaction was completed, excessive amount of water was added to the 
reaction solution, which was then extracted three times with ether. The 
combined organic layer was dried over MgS0 4 and then evaporated. 
The residue was purified with silica gel column chromatography [eluent: 
hexane]. The fractions containing the desired product were combined 
and then evaporated to obtain 37.1g of the title compound as a yellow 
liquid. 

'H NMR(CDCl3, ppm) : 6 7.10(m, 3H), 6.82(m, 1H). 5.96(s, 1H), 5.68(s, 
1H), 4.60(s, 2H) 

b) Synthesis of 5 - bromo - 2 - ( 2 - bromoprop - 2 -eny 1 )phenol : 
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In a 500m£ flask, 240m£ of lN-BBr 3 was slowly added over one 
hour to 37g of the compound obtained in the above a) in 250m? of CS 2 
solvent, and this mixture was then stirred for 6 hours. The reaction 
was quenched with 5N HC1 at Ot. The reaction solution was 
5 evaporated under reduced pressure and extracted two times with ether. 
The combined organic layer was dried over MgS0 4 and then evaporated 
to obtain 24.0g of the title compound as a yellow oil. 

l H NMRtCDCl* ppm) : 6 7.10-6.9(Mm, 3H),.v5.55<d, 1H, J=1.40Hz), 5.50<d, 
10 1H, J=1.60Hz), 5.05<s, 1H), 3.70(s, 2H) 

c) Synthesis of 6-bromo-2-methyIbenzo[b]furan: 

In a 250mf flask, 24.0g of the compound obtained in the above b) 
15 was dissolved in 50ml of ethanol at room temperature, and 200mf of 2M 
NaOEt was slowly added dropwise thereto. The reaction solution was 
refluxed for 5 hours with stirring and then evaporated under reduced 
pressure. The residue was extracted three times with ethyl acetate. 
The combined organic layer was dried over MgS0 4 and then evaporated 
20 under reduced pressure. The residue was purified with silica gel column 
chromatography teluent: ethyl acetate/n-hexane(l:30)]. The fractions 
containing the desired product were combined and then evaporated to 
obtain 11.3g of the title compound as a pale yellow liquid. 

25 ! H NMRtCDCb, ppm) : 6 7.75(s, 1H), 7.30(s, 2H), 6.30(s, 1H), 2.40(s, 3H) 

d) Synthesis of 2-methyIbenzo[b]furan-6-carbonitrile: 

11.3g of the compound obtained in the above c) was treated 
30 according to the same procedure as Example 144-c) to obtain 381mg of 
the title compound as a pale yellow solid. 

'H NMRCCDCIa, ppm) : 8 7.69(s, 1H), 7.50(ddd, 2H, J=24.96IIz, 8.02Hz, 
1.04Hz), 6.45(s, 1H), 2^50(s, 2H) 

35 
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e) Synthesis of 2-(bromomethyI)benzo[b]furan-6-carbonitrile: 

380mg of the compond obtained in the above d) was dissolved in 
100m* of carbon tetrachloride, and 472mg of NBS (N-bromosuccinimide) 
was added thereto. The reaction solution was refluxed for 6 hours with 
stirring and then evaporated under reduced pressure. The residue was 
then extracted three times with ethyl acetate. The combined oragnic 
layer was dried over MgSO< and evaporated under reduced pressure. 
The residue was purified with silica gel column chromatography [eluent: 
ethyl acetate/ n-hexane(l:7)]. The fractions containing the desired 
product were combined and then evaporated to obtain 520mg of the title 
compound as a pale yellow solid. 

J H NMMCDCb, ppm) : 6 7.75(s, 1H), 7.55(m, 2H), 6.80(s, 1H), 4.60(s. 2H) 

f) Synthesis of benzotb]furan-6-carbonitrile-2-methyl-triphenylphospho- 
nium bromide: 

520mg of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-f) to obtain 770ms of the 
title compound as a pale yellow solid. 

'H NMWCDO,, ppm) : 6 7.90-7.35(m, 19H), 6.10<d, 2H) 

g) Synthesis of tert-butyl (S)-2-[2-(5-cyanobenzo[d]furan-2-yl)vinyl)- 
pyrrolidine carboxylate: 

770mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-j) to obtain 308rag of the 
title compound as a fluorescent yellow liquid. 

'H NMWCDCfe, ppm) : 6 7.70(m, 1H); 7.50<m, 2H), 6.70-6.20(m, 3H), 4.50 
(m, 1H), 3.45(br, 2H), 2.25-1.70(m, 4H), 1.40(br, 9H) 



Synthesis of 2-(<2S)-2-pyrrolidm-2-ylemyl)beii2on)Hiiran-6-carboni- 
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trile: 

308mg of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-k) to obtain 270mg of the 
5 yellow liquid product, which was then treated according to the same 
procedure as Example 1-1) to obtain 229mg of the title compound as a 
yellow liquid. 

'H NMRtCDCfe, ppm) : S 7.61(s, 1H), 7.45(dd, 2H, J=23.51Hz, 8.02Hz), 
10 6.50<s, 1H), 3.50<m, 1H), 3.30(m. 2H), 2.92(m, 2H), 2.49-1.88(m, 

5H), 1.71(m, III) 
ES-MS : 241 (M+D* 

i) Synthesis of tert-butyl (R)-2-[[(S)-2-t2-(6-cyanobenzo[d]furan-2-yl)- 
15 ethyl]pyrrolidinyl]carbonyl]p}'rrolidine carboxylate: 

228mg of 2-((S)-2-pyrrolidin-2-ylethyl)ben2o[b]furan-6-carbonit- 
rile obtained in the above h) was treated according to the same procedure 
as Example 11-a) to obtain 167mg of the title compound as a yellowish 
2o white foamy solid. 

*H NMR(CDCb, ppm) : 6 7.80< m, III), 7.40(m, 2H), 6.55(d, 1H), 4.40(m, 
1H), 4.20(m, 1H), 3.85-3.30(m, 411), 2.85(m, 2H), 2.45-1.60(m, 
10H), 1.40(br, 9H) 

25 

j) Synthesis of ethyl 2-[(R)-2-t[(S)-2-[2-(6-cyanobenzo[d]furan-2-yl)- 
ethyl)pyrrolidinyl]carbonyl]pyrrolidinyl]acetate: 

167mg of the compound obtained in the above i) was treated 
30 according to the same procedure as Example 1-1) to obtain lOOrag of the 
white foamy product, which was then reacted with ethyl 2-bromoacetate 
according to the same procedure as Example 1-m) to obtain 60mg of the 
title compound as a white foamy solid. 



35 J H NMR(CDCl3, ppm) : 6 7.75Xs, 1H), 755(m, 2H), 6.80(s, 1H), 4.30-4.0 
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(m, 3H), 3.85(m, 1H), 3.50(m, 2H), 3.20(m, 1H), 2.80(m, 3H), 
2.40-1.60(111, 12H), 1.250, 3H, J=7.14Hz) 

k) Synthesis of ethyl 2-[(R)-2-[I(S)-2-[2-(6-amidinobenzo[d]furan-2-y!)- 
ethyl]pyirolidinylkarbonyl)pyrrolidinyl]acetate : 

60mg of the compound obtained in • the above j) was treated 
according to the same procedure as Example 1-n) to obtain 4.2mg of the 
title compound as a white foamy solid. 

J H NMMCDCb, ppm) : 6 7.65(s, 1H), 7.45(m, 2H), 6.60(s, 1H), 5.05(br, 
3H), 4.30-4.(Km, 3H), 3.85<ni; 1H), 3.50(m, 4H), 3.20(m. 1H), 2.80 
(m, 3H), 2.40-1.60(m, 10H), 1.47(t, 3H, J=7.14Hz) 

ES-MS : 442(M+2V 

1) Synthesis of 2-[2-[(S)-l-[[(R)-l-(carbamoylmethyl)pyrrolidin-2-yl]- 
carbonyl]pyiTolidin-2-yUethyljDenzo[b]furan-6-carboxamidine: 

, «>"B of ethyl 2-[(R)-2-rj(S)-2-[2-(6-cyanobenzotd]furan-2-yl)- 
ethyI)pyrrolidinyl]carbonyl]pyrrolidinyl]acetate obtained in the above j) 
was treated according to the same procedure as Example 1-n) to obtain 
3.2mg of the title compound as a yellow foamy solid. 

'H NMR(CD30D, ppm) : 6 7.75(s, 1H), 7.50(m, 2H), 6.55(s, 1H), 4.05(111, 
1H), 3.60-3.25(m, 3H), 3.10(m, 1H), 3.0-2.60(m, 3H), 2.40(m, 1H), 
2.15(m, 1H), 2,15-1.55(m, 10H) 

ES-MS : 413(M+2) 4 

Example 14ft : Synthesis of ethyl 2 -r(R)-2-rr(S)-2-i2-(fi- a miHi T m- 

a-IMthYliHn i ZQrdlfHran-Z-vnethvnnVTrolidinvn^ ^ nvnnvrr^ 
^acetate 'Cnmnmind 2R91 

a) Synthesis of 1 -(4 -bromo-2 -hydroxyphenyDethan- 1 -one: 



In a 1 « flask, 25g of 5-bromoanisole was stirred in 250m£ of CS2 
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solvent at 0"C, and 12.4m« of acetyl chloride was added and 53.5g of 
AlCls was slowly added poitionwise thereto. After the addition was 
completed, the reaction solution was refhixed for one hour with stirring. 
The reaction was quenched with 2N HCI. Excessive amount of water 
was added and the reaction solution was extracted three times with ethyl 
acetate. The combined organic layer was dried over MgSOt and then 
evaporated. The residue was purified with -silica gel column chromato- 
graphy [eluent: ethyl acetate/n-hexane(l:10)]. The fractions containing 
the desired product were combined and then s evaporated to obtain 7.68g of 
the title compound as a white solid. ' 

J H NMRtCDCl* ppm) : 6 12.3<s, 1H), 7.57<d, 1H, J=8.56Hz), 7.17(d, 1H, 

J= 1.92Hz), 7.04(dd, 1H, J=8.49Hz, 1.98Hz) 
ES-MS : 237(M+D* 

b) Synthesis of ethyl 2-(5-bromo-2-acetylphenoxy)acetate: 

7.68g of the compound obtained in the above a) was treated in 
acetone solvent according to the same procedure as Example 42 to obtain 
3.58g of the title compound as a white solid. 

*H NMR(CDCl3, ppm) : 6 7.65(d, 1H, J=8.34Hz), 7.20(dd, HI, J=8.32Hz, 
1.76Hz), 6.95(d, 1H, J=1.64Hz), 4.7(Ks, 2H), 4.25(q, 2H, J=7.15 
Hz), 2.65(s, 3H), 1.35(t, 3H, J=7.11Hz) 

c) Synthesis of ethyl 6-bromo-3-methylbenzo[d]furan-2-carboxylate: 

3.58g of the compound obtained in the above b) was treated 
according to the same procedure as Example 144 -b) to obtain 1.26g of 
the title compound as a white solid. 

*H NMR(CDCb, ppm) : 8 7.70(s, 1H), 7.40(m, 2H), 4.40(q, 2H, J=7.13Hz), 

2.50<s, 3H), 1.40<t, 3H, J=7.13Hz) 
ES-MS : 283(M+D* 
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d) Synthesis of ethyl 6-cyano-3-methy]benzo[d]furan-2-carboxylate: 

7.52g of the compound obtained in the above c) was treated 
according to the same procedure as Example 144-c) to obtain 790mg of 
the tide compound as a white solid. 

J H NMR(CDCl3, ppro) : * 7.85<s, 1H), 7.70<d r 1H, J=8.24Hz), 7.55(dd, 1H, 
J=8.15Hz, 1.26Hz), 4.45<q, 2H, J=7.14Hz), 2.60(s, 3H), 1.45(t, 3H, 
J=7.12Hz) > 

ES-MS : 230(M+D* 

e) Synthesis of 2-(hydroxTmethyl)-3-methylbenzo[b]furan-6-carbonitrile: 

789mg of the compound obtained in the above d) was treated 
according to the same procedure as Example 1-e) to obtain 459mg of the 
title compound as a yellow solid. 

*H NMR(CDCfe, ppm) : S 7.75(s, 1H), 7.55(d, 1H, J=7.96Hz), 7.40(d, 1H, 
J=8.03Hz), 4.60(s, 2H), 2.15(s, 3H) 

f) Synthesis of benzo[b]furan-6-carbonitrile-2-methyl-triphenylphospho- 
nium bromide: 

459rag of the compound obtained in the above e) was treated 
according to the same procedure as Example 1-f) to obtain 855mg of the 
title compound as a yellow solid. 

*H NMR(CDCl3, ppm) : S 7.95-7.35(m, 18H), 5.85(d, 2H), 2.25(s, 3H) 

g) Synthesis of tert-butyl (S)-2-[2-(6-cyano-3-methylben2o[d]furan-2- 
yl)vinyl]pyrrolidine carboxylate: 

850mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-j) to obtain 344mg of the 
title compound as a fluorescent yellow liquid. 
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'H NMR(CDCl3, ppm) : 8 7.65<s, 1H), 7.45(m, 2H), 6.40(br, 2H), 4.50(m, 
1H), 3.45(br, 2H), 2.25(s, 3H), 2.05-1.70(m, 4H), 1.40(br, 9H) 

h) Synthesis of 3-methyl-2-((S)-2-pyrrolidin-2-ylethyl)benzo[b]fuTan- 
6-carbonitrile: 

344mg of the compound obtained in. the above g) was treated 
according to the same procedure as Example 1-k) to obtain 340mg of the 
colorless liquid product, which was then tteated according to the same 
procedure as Example 1-1 to obtain 187ms of the title compound as a 
colorless liquid. 

'H NMR(CDCl3, ppm) : 6 7.55(s, III), 7.40(s, 2H). 3.50(m, 1H), 3.25(m, 
2H), 2.85(m, 2H), 2.35-1.85<m, 8H), 1.65(m, 1H) 

i) Synthesis of 3-methyl-2-[2-[(S)-l-((R)-pyrrolidin-2-ylcarbonyl)pyrro- 
lidin-2-yl]ethyl]benzo[b]furan-6-carbonitrile: 

185mg of the compound obtained in the above h) was treated 
according to the same procedure as Example 11 -a) to obtain 161 mg of the 
colorless foamy solid product, which was then treated according to the 
same procedure as Example 1-1) to obtain lOOmg of the title compound as 
a colorless foamy solid. 

j) Synthesis of ethyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-3-methylbenzo[d]- 
furan-2-yl)emyl]pyrroliclinyl)carbonyl]pyrTolidinyl]acetate: 

lOOmg of the compound obtained in f he above i) was treated 
according to the same procedure as Example 1- m) to obtain 61 mg of the 
title compound as a colorless foamy solid. 

'II NMRCCDCls, PPm) : 6 7.65(s, 1H), 7.45(s, 2H), 4.20-4.0<m, 3H), 3.90 
(m, 1H), 3.50<m, 2H), 3.15(m, 1H), 2.80(m, 3H), 2.15(s, 3H), 2.10- 
1.60(m, 12H), 1.20(t, 3H, J=7.19Hz) 
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k) Synthesis of ethyl 2-[(R)-2T[[(S)-2-[2-(6-amidino-3-methylben2otdl 
-furan-2-yI)emyl]pym>hdmyl]cari 

60mg of the compound obtained in the above j) was treated 
according to the same procedure as Example 1-n) to obtain 2.9mg of the 
title compound as a colorless foamy solid. 

*H NMRtCDCb, ppm) : 6 7.65(m, 1H), 7.45(iii, 2H), 4.80(br, 3H), 4.20-4.0 
(m, 3H), 3.85(m, 1H), 3.50(m, 4H), 3.15(m, 1H), 2.80(m, 3H), 
2.15(s, 3H), 2.10-1.60<m, 10H), 1.20<t, 3H, J=7.19Hz) 

ES-MS : 456(M+2)' 

Example 1 49 t Synthesis of 2-r2-r(S>-1-^- P hi»nvl a rAtvnnvrmKHin- 
2-Y l lethYnbenzorb1thiODhene-5-carhnya m iding fComnonnri 253J 

a) Synthesis of 5-bromo-2-((dimethylamino)thioxomethoxy)ben2aldehyde: 

In a 500m£ flask, 35.6g of 5-bromosalicyl aldehyde was dissolved 
in loOme of acetone, and 29.38s of anhydrous potassium carbonate was 
added. Thereafter, 21.9g of NJ^-dimethylthiocarbamoyl chloride was 
slowly added, and the reaction solution thereby obtained was then stirred 
for 2 hours, poured into ice-water and then stirred. The resulting 
precipitate was filtered and washed three times with water. The filtered 
solid product was dried and then recrystallized from ethyl acetate/ 
n-hexane(l:3) solvent system to obtain 42.3g of the title compound as a 
white solid. 

*H NMR(CDCl3, ppm) : 6 10.03(s, 1H), 8.01(m, 1H), 7.72(m, 1H), 7.02(m, 

1H), 3.47(s, 3H), 3.42(s, 3H) 
ES-MS : 311(M+Na*), 289(M+1) + 

b) Synthesis of N^-dimethyl(4-bromb-2-formylphenylthio)formamide: 

In a 100m£ flask, 42.3g of 5-bromo-2-((dimemylamino>thioxome- 
thoxylbenzaldehyde was introduced, melted for 10 minutes in oil bath at 
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210-220t and then dissolved in 30m£ of toluene. After lOOnrf of 
methanol was added, the resulting precipitate was filtered, washed several 
times with n-hexane and then dried to obtain 12.3g of the title compound 
as a white solid. 

5 

'H-NMRiCDCfc, ppm) : 6 10.25(s, 1H), 8.13(m, 1H), 7.70(m, 1H), 7.31<m, 

1H), 3.15(s, 3H) ? 3.03(s, 3H) 
Mass : 311(M+Na*), 289(M+1) 4 

10 c) Synthesis of l-(5-bromobenzo[b]thiophen-2-yl)ethan~l-one: 



In a lOOme flask, 123g of NJ*-dimethyl(4-bromo-2-formylphenyl- 
thio)formamide was dissolved in 35 m£ of methyl orthoformate, and 0.6g of 
p-toluenesulfonate was added. The reaction solution was stirred for 50 

15 minutes at refluxing temperature and then cooled, and saturated NaHCCfe 
solution was added. The organic layer was then extracted three times 
with benzene. After the extract was evaporated to remove the solvent, 
the residue was dissolved in 60m£ of methanol, and 20mZ of 2N-NaOH 
was added thereto. The reaction solution was refluxed under nitrogen 

20 atmosphere for one hour, cooled, adjusted to pH 1 with concentrated 
hydrochloric acid, and then extracted with benzene. After the solvent 
was removed from the extract, the residue was dissolved in 13m6 of 
acetone. To the resulting solution was slowly added 3.5g of 
chloroacetone at room temperature. 1.3g of anhydrous potassium 

25 carbonate and 90m£ of acetone were slowly added thereto. The reaction 
solution was stirred for 30 minutes at room temperature, refluxed again 
for 30 minutes, cooled and then filtered to remove the unsoluble material. 
The filtrate was evaporated and then purified with silica gel column 
chromatography [elue ■: ethyl acetateAi-hexane(l:3)]. The fractions 

30 containing the desire product were imbined and then evaporated to 
obtain 1.66g of the titie compound as a white solid. 



35 



J H NMR(CDCb, ppm) : 8 8.03(m, 1H), 7.85(s, 1H), 7.75(m, 1H), 7.54(m, 
1H), 2.66<s, 3H) 
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d) Synthesis of 5-bromoben2o[b]thiophene-2-carboxylic add: 

l-25m£ of bromine was slowly added to 10m£ of 5N aqueous NaOH 
solution with stirring and the resulting solution was cooled to -5"C-0"C. 
At the same temperature, a solution of 1.66g of l-(5-bromobenzo[b]- 
thiophene-2-yl)ethan-l-one in 15m< of 1,4-dioxane was slowly added 
thereto. The reaction solution was stirred for 30 minutes at room 
temperature and then for 30 minutes at 50 "C, cooled, poured into 
ice-water and then adjusted to pH 2 with concentrated hydrochloric acid. 
The resulting precipitate was filtered, washed several times with Mater, 
dried and then purified with silica gel column chromatography [eluent: 
ethyl acetate/n-hexane(l:2)]. The fractions containing the desired 
product were combined and evaporated to obtain 1.42g of the title 
compound as a white solid. 

'H NMIWCDCb, ppm) : 6 8.03<m, 1H), 7.92(s, III), 7.76(m, HI), 7.50<m, 
1H) 



e) Synthesis of ethyl 5-bromobenzo[b]thiophene-2-carboxylate: 

In a lOOme flask, 1.42g of 5-bromobenzo[b]thiophene-2-carboxylic 
acid and 25n* of methanol were introduced and then stirred. The 
resulting suspension was cooled in ice bath and 0.6roe of thionyl chloride 
was slowly added thereto. The reaction solution was refluxed for one 
hour and then cooled. After l.lme of thionyl chloride was added, the 
reaction solution was refluxed for further 2 hours, cooled and then 
adjusted to pH 9 with saturated NaHCOa solution. The resulting 
precipitate was filtered, dried and then purified with silica gel column 
chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The fractions 
containing the desired product were combined and then evaporated to 
obtain 1.3g of the title compound as a white solid. 

*H NMRfCDCb, ppm) : 6 8.01(m, 1H), 7.96(s, HI), 7.73(m, 1H), 7.54(m, 
1H), 4.41(q, 2H, J=7.0Hz), 1.42(t, 3H, J=7.0Hz) 



WO 97/45424 



PCT/KR97/00100 



214 

f) Synthesis of ethyl 5-cyanobenzo[b]thiophene-2-carboxylate: 

In a 50bC flask, 1.3g of 5-bromobenzo[b]thiophene-2-carboxylate 
and 1.02g of CuCN were introduced and 20m£ of N-methyl-2-pyrroIidone 

5 was then added thereto. The mixture was stirred and the resulting 
suspension was refluxed under nitrogen atmosphere for 2 hours at 200 1. 
The reaction solution was cooled, poured- into ice-water, vigorously 
stirred and then filtered to remove the unsoluble material. The filtrate 
was then extracted with ethyl acetate. The extract was evaporated to 

10 remove the solvent, and the residue was then purified with silica gel 
column chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The 
fractions containing the desired product were combined and evaporated to 
obtain 330mg of the title compound as a white solid. 

15 J H NMR(CDC1 3 , ppm) : 6 8.21(m, 1H), 8.09<s, 1H), 7.97(m, HI), 7.70<m, 
III), 4.45(q, 2H, J=7.0Hz), 1.43U, 3H, J=7.0IIz) 

g) Synthesis of 2-(hydrox3'methyI)benzo[b]thiophene-5-carbonitrile: 

20 220mg of the compound obtained in the above f) was treated 

according to the same procedure as Example 1-e) to obtain 120mp of the 
title compound as a white solid. 

l H NMWCDCfe, ppm) : 6 8.03(m, 1H), 7.90<m, 1H), 7.51(nu III), 7.26(s, 
25 1H), 4.97(s, 2H) 

h) Synthesis of (5-cyanoben2o[b]thiophen-2-yl)methyltriphenylphospho- 
nium bromide: 

30 120mg of the compound obtained in the above g) was treated 

according to the same procedure as Example 1-f) to obtain 215mg of the 
title compound as a yellowish white solid. 

*H NMR(CDCl3, ppm) : 6 8.09~7.27<m, 19H), 6.70<s, 2H) 

35 

i) Synthesis of tert-butyl (S)-2~t2~(5-cyanobenzo[b]thiophen-2-yl)vinyl]- 
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pyrrolidine carboxylate: 

211mg of (5-cyanoben2o[b]thiophen-2-yl)inethyltriphenyIphospho- 
niiun bromide obtained in the above h) was reacted according to the same 
5 procedure as Example 1-j) to obtain 130m of the title compound as a 
white solid. 

*H NMR(CDCl3. ppm) : 6 8.01<m, 1H), 7.8i(in, 1H), 7.48(m, 1H), 7.14(s, 
1H), 6.69-6.49(m, 1H), 6.13-6.05(mt> 1H), 4.57-4.32(m, 1H), 3.42 
10 (m, 2H), 2.38-1.73<m, 4H), L48(brs, 9H) 

ES-MS : 377(M+Na*), 355(M+D* 

j) Synthesis of tert-butyl (S)-[2-(5-cyanoben2o[b]thiophen-2-yl)ethyl]- 
pyrrolidine carboxylate: 

15 

155mg of the compound obtained in the above i) was treated 
according to the same procedure as Example 1-k) to obtain 130mg of the 
title compound as a white solid. 

20 'H NMR(CDCl3, ppm) : 6 7.93(m, 1H), 7.82<m, 1H), 7.41(m, 1H), 7.08(s, 
1H), 3.90(brs, 1H), 3.52-3.27(m, 2H), 2.89<m, 2H), 2.35-1.65<m. 
6H), 1.410m, 9H) 
ES-MS : 379(M+Na'), 357(M+D* 

25 k) Synthesis of 2-((S)-2-pyrroMdJn-2-ylethyl)ben2o[bJmiophene-5-carbo- 
nitrile: 

128mg of the compound obtained in the above j) was treated 
according to the same procedure as Example 1-1) to obtain 72m of the 
30 title compound as a white solid. 

I) Synthesis of 2-t2-[(S)-l-(2-phehylacetyI)pynx,Iidin-2-yl]ethylIbenzo- 
fb]thiophene-5-carbonitrile: 

35 72m of the compound obtained in the above k) and phenylacetyl 

chloride were reacted according to the same procedure as Example 1-m) 
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to obtain 55mg of the title compound as a white solid. 

'H NMR(CDCl3, ppm) : 6 7.94<m, 1H), 7.80(m, 1H), 7.43(m, 1H), 7.36-7.23 
(m, 5H), 7.11(s, 1H), 4.22(m, 1H), 3.66(m, 2H), 3.48(m, 2H), 
5 2.93(m, 2H), 2.39-1.75(m, 6H) 

ES-MS : 397<M+Na*), 375<M+lK 

m) Synthesis of 2-[2-[(S)-l-(2-phenylac»tyl)p>TroUdin-2-yl)ethyl]- benzo 
- [b]thiophene-5 -carboxamidine: 

10 

55mg of the compound obtained in the above 1) was treated 
according to the same procedure as "Example 1-n) to obtain 45mg of the 
title compound as a white solid. 

15 *H NMR(CDCl3,.ppm) : 6 7.91<m, 1H), 7.7T>(m, 1H), 7.46<m, 1H), 7.32-7.13 
(m, 5H), 7.07(s, 1H), 4.23(m, III), 3.66-3.58(m, 211), 3.48(m, 211), 
2.89(m, 2H), 2.38-1.75(m, 611) 
ES-MS : 392(M+D* 
IR(KBr) : 3079, 2954, 1613 cm 1 
20 * 

Example 150 : Synthesis of 3-methnir v-2-r2-r(S)-l-(2-nhftnvl- 
acet yl )pvirolidin -2- vllethvllbenzorblthioDhenp-fi- rarH^v »mi«%.» 
(Compound 25SI 

25 a) Synthesis of prop-2-enyl 3-nitn>-4-(prop-2-enoxycarbonyl)benzoate: 

In a 500m£ flask, 25g of 2 -nitrobenzene- 1,4 -dicarboxy lie acid and 
21.88s of NaHCOa were dissolved in 150roe of N^-dimethylformamide. 
To the resulting solution was slowly added 25.6m£ of allyl bromide. The 

2Q reaction solution was stirred for 3 hours at 50*0, cooled, adjusted to pH 6 
with 2N-HC1 and then extracted three times with ethyl acetate. The 
combined extract was dried and then purified with silica gel column 
chromatography [eluent: ethyl acetate/n-hexane(l:3)). The fractions 
containing the desired product were combined and then evaporated to 

35 obtain 34g of the title compound as a pale yellow liquid. 
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'H NMRCCDCU, ppm) : 6 8.61<m,.lH), 8.33(m, 1H), 7.82(m, 1H), 6.14-5.94 

(m, 2H), 5.49-5.32(m, 4H), 4.92-4.86(m, 411) 
ES-MS : 314<M+Na*) 



b) Synthesis of methyl 3-hydroxy-6-(prop-2-enyloxycarbonyl)benzo[bJ- 
thiophene-2-carboxylate: 

In a 500m£ flask, 34g of the compound obtained in the above a) 
and 15.66m£ of methyl thioglycolate were dissolved in 150m« of 
NJM-dimethylformamide. The resulting solution was cooled in ice-bath 
and lithium hydroxide was added portionwise thereto. The reaction 
solution was stirred for 30 minutes under ice-bath and then for 2 hours 
at room temperature, poured into ice-water, treated with concentrated 
hydrochloric acid and then extracted three times with ethyl acetate. The 
combined extract was dried and purified with silica gel column 
chromatography [eluent: ethyl acetate/n-hexane(l:7)]. The fractions 
containing the desired product were combined and then evaporated to 
obtain 13. lg of the title compound as a white solid. 

*tl NMRCCDCfe, ppm) : 8 10.08(s, 1H), 8.52(s, 1H), 8.09-7.98(m, 2H), 

6.12-6.01 (m, 1H), 5.49-5.33(m, 2H), 4.89(m, 211), 3.97(s, 3H) 
ES-MS : 315(M+Na'), 293<M+1)* 

c) Synthesis of 3-hydroxy-2-(methoxycarbonyl)benzo[b]thiophene-6-car- 
boxylic acid: 



In a 500 m£ flask, 22.8g of the compound obtained in the above b) 
and 32.8g of dimedone were dissolved in 150m* of tetrahydrofuran, and 
4.5g of tetralds(triphenylphosphine)palladium [PdCPPhaM was added 
thereto. The reaction solution was stirred for 3 hours at room 
temperature. The resulting precipitate was filtered, washed several 
times with ethyl acetate and then dried in air to obtain 18.2g of the title 
compound as a white solid. 



'H NMR(DMSO-d6, ppm) : 6 8.56(s, 1H), 8.01-7.91(m, 2H), 3.87(s, 3H) 
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d) Synthesis of methyl 6 -carbamoyl -3 -hydroxy benzo[b]thiophene- 2 -cabo- 
xylate: 

In a 100m£ flask, 18.2g of the compound obtained in the above c) 
5 was dissolved in 40bj£ of thionyl chloride. The resulting solution was 
refluxed for 30 minutes, cooled and then distilled under reduced pressure 
to remove thionyl chloride. The remaining thionyl chloride was removed 
for 5 hours by means of a vaccum pump. To the dried product was 
slowly added 40m« of NH«OH at OTC. The N reaction solution was stirred 
10 for 4 hours at room temperature, and the resulting precipitate was 
filtered, washed several times with ethyl acetate and then dried to obtain 
17.5g of the title compound as a white solid. 

'H NMR(DMSO-d6, ppm) : 6 8.17(s, III), 7.98(brs, 1H), 7.79-7.69(m, 2H), 
15 7.30<brs, 1H), 3.69<s, 3H> 

e) Synthesis of methyl 6-cyano-3-hydroxyben2o[b]thiophene-2-caboxylate 

% In a 500m£ flask, 17.5g of the compound obtained in the above d) 
20 was dissolved in 50m£ of tetrahydrofuran, and a solution of 54.8g of 

triphenylphosphine in 100m£ of carbon tetrachloride was slowly added. 

The reaction solution was stirred for 30 minutes at room temperature and 

then for one day at 60 cooled and filtered to remove the unsoluble 

material. The filtrate was purified with silica gel column 

25 chromatography [eluent: ethyl acetate/n-hexane(l:3)]. The fractions 

containing the desired product were combined and evaporated to obtain 

457mg of the title compound as a pale pink solid. 

*H NMMCDCk, ppm) : 6 10.14(s, 1H), 8.06-7.99(m, 2H), 7.62(m, 1H), 
30 3.99<s, 3H) 

ES-MS : 489(2M+Na*), 256(M+Na*) 

f) Synthesis of methyl 6 - cy ano - 3 - methoxybenzo[b] thiophene - 2 - c arboxy - 
late: 

35 
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In a 50mf flask, 227mg of the compound obtained in the above e) 
was dissolved in lOurf of N^-dimethylformainide, and 47mg of NaH was 
added thereto at Ot. To this mixture was slowly added 0.15»e of 
methyliodide. The reaction solution was stirred for 4 hours at 60r and 
ice-water was then added. This solution was extracted three times with 
dichloromethane. The extract was dried and purified with silica gel 
column chromatography [ehient: ethyl acetate/n-hexane(l:3)]. The 
fractions containing the desired product were combined and evaporated to 
obtain 153mg of the title compound as a white solid. 

'H NMRCCDCU, ppm) : 6 8.08(m, 1H), 7.95(m, 1H), 7.59(m, 1H), 4.22(s, 

3H), 3.97(s, 3H) 
ES-MS : 270(M+Na*) 

g) Synthesis of 2-(hydroxymemyl)-3-methoxybenzotb]thiophene-6-carbo- 
nitrile: 



260mg of the compound obtained in the above f) was treated 
according to the same procedure as Example 1-e) to obtain 176mg of the 
fitle compound as a white solid. 

'H NMMCDCfe, ppm) : 6 8.06(m, 1H), 7.79<m, 1H), 7.58(m, 1H), 4.97(s, 

2H), 4.01(s, 3H) 
ES-MS : 461<2M+Na*), 242(M+Na*) 

h) Synthesis of (6-cyano-3-memoxybenzo[b]thiophen-2-yl)methyltriphe- 
nylphosphonium bromide: 

176mg of the compound obtained in the above g) was treated 
according to the same procedure as Example 1-f) to obtain 340mg of the 
title compound as a white solid. 

'H NMR(CDCl3, ppm) : 5 7.91-7^2(m, 18H), 5.89(m, 2H), 3.89(s, 3H) 



i) Synthesis of tert-butyl (S)-t2-(6-cyano-3-methoxyben2o[b]thiophen- 
2-yl)vinyl]pyrrolidine carboxylate: 
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335mg of (6-cyano-3-methoxybenzo[b]thiophen-2-yl)methyltriphe- 
nylphosphonium bromide obtained in the above b) was treated according 
to the same procedure as Example 1-j) to obtain 230mg of the title 
compound as a white solid. 

^-NMRCCDCU, ppm) : 6 8.00(m, 1H), 7.76(m, 1H), 7.57<m, 1H), 6.78(m, 
1H), 6.10-5.77<m, 1H), 4.96(m, 1HK 3.95(s, 3H), 3.48<m, 2H), 
2.38-1.74(m, 4H), 1.42(m, 9H) 

j) Synthesis of tert-butyl (S)-[2-(6-cyano-3-methoxybenzo[b]thiophen-2- 
yl)ethyl]pyrrolidine carboxylate: 

230mg of the compound obtained in the above i) was treated 
according to the same procedure as Example 1-k) to obtain 233ms of the 
title compound as a white solid. 

J H NMR(CDCb. ppm) : 6 8.01(m, 1H), 7.72(m, 1H), 7.51<m, 1H), 3.92(s, 
311), 3.57-3.28(m, 3H), 2.86(m, 211), 2.28-1.66(m, 6H), 1.43(m, 
9H) 

ES-MS : 409(M+Na') 

k) Synthesis of 3-methoxy-2-[((S)-2-pyrrolidin-2-yl)ethyl]benzo[b]thio- 
phene-6-carbonitrile: 

230mg of the compound obtained in the above j) was treated 
according to the same procedure as Example 1-1) to obtain 39mg of the 
title compound as a colorless oil. 

J H NMR(CDCb, ppm) : 6 7.97(m, 1H), 7.71(m, 1H), 7.55(m, 1H), 3.90(s, 
3H), 3.58(m, 1H), 3.47-3.29(m, 2H), 3.08(m, 2H), 2.50-1.80(m, 
6H) 

ES-MS : 287<M+ir 

I) Synthesis of 3-methoxy-2-t2-[(S)-l-(2-phenylacetyl)pyrrolidin-2-yl]- 
ethyl]benzo[b]thiophene-6-carbonitrile: 
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10 



39mg of the compound obtained in the above k) and phenylacetyl 
cloride were reacted according to the same procedure as Example 1-m) to 
obtain 18mg of the title compound as a colorless oil. 

'H NMR(CDCl3, ppm) : 6 7.98<m, 1H), 7.68(m, 1H), 7.48(m, 1H), 7.23(m, 
5H), 4.24<m, 1H), 3.89(s, 3H), 3.65(m, 2H), 3.47(m, 2H), 2.88(m, 
2H), 2.32-1.65(m, 6H) 

ES-MS : 427(M+Na 4 ), 405(M+D* 

m) Synthesis of 3-methoxy-2-[2-[(S)-l-(2-phenylacetyl)p5T TO lidin-2-yl]- 
ethyJ]benzo[b]thiophene-6-carboxamidine: 



18mg of the compound obtained in the above 1) was treated 
according to the same procedure as Example 1-n) to obtain lOmg of the 
15 title compound as a pale yellow solid. 

'H NMMCDCla) : 6 7.97(m, 1H), 7.68-7.52<m, 211), 7.26-6.98<m, 511). 4.16 
(m, III), 3.87(s, 3H), 3.65(m, 211), 3.44<m, 211), 2.87<m, 211), 
2.26-1.58<m, 6H) 
20 ES-MS : 422<M+1)' 

IR(KBr) : 2992, 1612, 1460 cm" 1 

Example 151 ; Synthesis of N- me thvi ra-r Ksi-a.rs-rfi. ^;^. 
i methv ] «ri»no)mrthvl1-1-methviind^^ 
25 -benzorb1thioDhen-2-vnf«nn f ifY 1 | 1 'de (Cnmnnund 25ft) 

68m of l-methyI-2-[2-[(S)-l-[[2-(N-methyIcarbamoyl)benzo[b]- 
tWophene-3-yUmethyl]pyrrohdin-2-ylk^ 

obtained in Example 10 was dissolved in 10m« of 40% methylamine 
methanol solution and then stirred overnight at room temperature. The 
reaction solution was distilled under reduced pressure to remove the 
reaction solvent and the residue was purified with column chromato- 
graphy teluent: dichloromethane/methanol(10:l)] on NH-DM1020 silica. 
The fractions containing the desired product were combined and distilled 
under reduced pressure to obtain 52mg of the title compound as a pale 
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yellow solid. 

J H NMR(MeOH-d4, ppm) : S 7.91(d, 1H), 7.84(d, 1H, J=6.54Hz), 7.67(s, 
1H), 7.52(d, 1H), 7.39-7.31<m, 3H), 6.15(s, 1H), 4.12(d, 1H), 
5 3.83(d, 1H), 3.62(s, 3H), 3.05(s, 3H), 2.99(s, 1H), 2.85(m, 1H), 

2.77-2.70(m, 2H), 2.41(m, 1H), 2.19(m, 1H), 2.05(m, 1H), 
1.79-1.58(m, 4H) 

Example 152 : Synthesis of l-f(S)-2-r2-rfi-r (hvrfrnxviin; n o> am ;rio- 
10 methvll- 1 -ethvlindol-2- vllethvnpvrrolidin vn-2-ntienvlethan- 1 -nnc 
(Compound 260) 

190mg of l-ethyl-2-[2-[(S)-l-(2-phenylacety])p>Trolidin-2-yl]- 
ethyl]indole-6-carbonitrile obtained in Example 14-a) was dissolved in 

15 methanol. 103mg of hydroxylamine hydrochloride and 210rag of sodium 
carbonate were added and the reaction solution was refluxed overniftht 
with stirring. After water was added, the reaction solution was 
extracted two times with dichloromethane. The extract was dried over 
MgSO-j and distilled under reduced pressure. The residue was purified 

20 with silica gel column chromatography [eluent: dichloromethane/methanol 
(20:1)] to obtain llmg of the title compound. 

'H NMMMeOH-dU) : 6 7.52(s, 1H), 7.34(d, 1H, J=8.38Hz), 7.27-6.80(m, 
6H), 6.18(s, 1H), 4.08(m, 3H), 3.60(d, 2H, J=5.36Hz), 3.44<m, 211), 
25 2.66<t, 2H, J=8.00Hz), 2.13(m, 1H), 1.92-1.60(m, 6H), 1.2UU 3H, 

J=7.15Hz) 
ES-MS : 419<M+1) + , 441(M+Na) 

Example 153 : Synthesis of ethvl 2-r<R)-2-rr(S)-2-r2-r6-r(hvd- 
30 roxvimino)aminomethvl1-l-ethvlindol-2- vnethvnpvrroUdinvncarbo- 
nyi]pyrrolidinyI]acetate (C ompound 261) 



35 



480mg of ethyl 2-[(R)-2-[[(S)-2-[2-(6-cyano-l-ethyUndol-2-yl)- 
ethyl]pjTrolidinyU(^rbonyl]pyrrolidinyl]acetate obtained in Example 60-a) 
was dissolved in methanol. 304 mg of hydroxylamine hydrochloride and 
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695mg of sodium carbonate were added and the reaction solution was 
refluxed overnight with stirring. After water was added, the reaction 
solution was extracted two times with dichloromethane. The extract 
was dried over MgS0 4 and distilled under reduced pressure. The residue 
was purified with silica gel column chromatography [eluent: dichloro- 
methane/methanol(20:l)] to obtain 27mg of the title compound. 

J H NMR(MeOH-cU, ppm) : 6 7.53(s, 1H), 7.35(d, 1H, J=8.25Hz), 7.21<d, 
1H, J=4.43Hz), 6.21(s, 1H), 4.11(m,>3H), 3.99(m, 2H), 3.68(t, 1H), 
3.49<m, 2H), 3.34<d, 2H, J=18.9Hz), 3.12<m, 1H), 2.68(m, 2H), 
2.25-1.6(Xm, 11H), 1.25(t, 3H), 1.10(t, 3H) 

ES-MS : 482(M+D* 

Example 154 ♦ Synt hesis of ethvl 2-r(R)-2-rrfs)-2-r2-ri-^hvi- 

g-HacetvlanunoKmippmethv l ] ^^ 

-PVrrolidinvnaretotA (Compound 2ffi) 

52mg of ethyl 2-[(R)-2-[[(S)-2-(2-(6-amidino-l-ethylindol-2-yl)- 
^thyl]pyrroUdinyl]carbonyl]pyrrolidinylJacetate obtained in Example 60 was 
dissolved in dry dichloromethane. To the resulting solution was added 
31^* of triethylamine, and the mixture was cooled to -78 "C. After 16/rf 
of acetyl chloride was added, the reaction solution was stirred for 3 hours 
and warmed to room temperature. Water was added and the mixture 
was extracted with dichloromethane. The extract was dried over MgS0 4 
and evaporated under reduced pressure to remove the solvent. The 
residue was purified with silica gel column chroma to- graphy [eluent: 
ethyl acetate/methanol(50:l)] to obtain 7mg of the title compound as a pale 
yellow solid. 

*H NMIMMeOH-d,, ppm) : 6 7.72(s, 1H), 7.44(d, 1H, J=8.00Hz), 7.29(d, 
1H, J=8.27Hz), 6.28(s, 1H), 4.17(m, 3H), 4.02(m, 2H), 3.70(m, 
1H), 3.49(m, 4H), 3.33(d, 2H, J=20.26Hz), 3.09(m, 1H), 2.75<m, 
2H), 2.64(m, 1H), 2.30-1.60<m, 8H), 1.25<t, 3H), 1.19( s , 3H), 
1.07(t, 3H) 
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Example 155 •• Synthesis of N-rri-» thvi-2-r2-r(S)-i-(2-nti«»nvi- 
acctv l h)Yrro U din-2- Y l lethYll i n dol- 6-v niniinom ethvn^thnvvf nr^r.tn.rf^ 

(Compound 266) 

5 170mg of l-ethyl-2-[2-[(S)-l-(2-phenylacetyl)pyrrolidin-2-yl]- 

ethyl]indole-6-carboxamidine obtained in Example 14 was dissolved in 
dichloromethane. 90jt£ of triethylamine and- 70mg of ethyl cfalorofonnate 
were added at Ot:. The reaction solution was stirred for one hour at 
room temperature and distilled under reduced pressure to remove the 

10 reaction solvent. The residue was purified with column chromatography 
[eluent: ethyl acetate] on NH-DM1020 silica. The fractions containing 
the desired product were combined and distilled under reduced pressure to 
obtain llOmg of the title compound as a white solid. 

15 'H NMR(MeOH-cLi, ppm) : S &34<s, 1H), 7.49(d, 1H), 7.42(m, 1H), 7.38- 
7.22(m, 5H), 6.36(s, 1H), 4.34-4.22(m, 6H), 3.66<s, 211), 3.50<m, 
3H), 2.77<m, 2H), 2.33(m, III), 1.98(m, 511), 1.74(m, 311), 1.37(m, 
611) 

20 Example 156 ; Synthesis of et hvl 2-r<R)-2-[[<S)-2-r2-[l-ethvl- 
6-r(ethoxvcarbonvlamino)iininometliv nindftl-2-vnfttliyy lp Yrrolidinvll- 
carbonvllpvrrolidinvnac etate (Compound 267> 

200ing of ethyl 2-[(R)-2-H(S)-2-[2-(6-amidino-l-ethylindol-2-yl]- 
25 ethyI]pyrrolidinyl]carbonyl]pyrroIidinyl]acetate obtained in Example 60 was 
dissolved in dichloromethane and then cooled to 0*C. 119/tf of 
triethylamine was added and after 30 minutes, 49/<£ of ethyl chlorocar Do- 
nate was added. After one hour, water was added to the reaction 
solution, which was then extracted two times with dichloromethane. 
30 The combined extract was dried over MgS0 4 and then concentrated. 
The residue was subjected to column chromatography [eluent: ethyl 
acetate] on NH-DM1020 silica to obtain 124mg of the title compound. 



35 



'H NMR(MeOH-d4, ppm) : 6 8.03(s, 1H), 7.20(s, 1H), 6.40(s, 1H), 4.35- 
4.05(m, 7H), 3.81(q, 1H), 3.74-3.34(m, 4H), 3.25 (m, 1H), 2.85(m, 
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2H), 2.77<m, 1H), 2.40-1.70<m, 10H), 1.35(m, 6H), 1.22(m, 3H) 

Example 1 57 ; Synt hesis of eth vi 2-rfR>-^-rrfS)-^-r9-ri-ethvi- 
6-E mi aor( m ethYlet r hoyv)carbonvlainino1m P th y ni n doi-2-viVthy |i r Y r - 
ro l idAnYncarbonvnnvTroiidinvn i .o p tate (Cflmno nnd 7?7ft> 

200mg of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindoI-2-yI)- 
ethyl]pyiroIidinyI]carbony]bym)Udiny]]acetate obtained in Example 60 was 
reacted with 67^ of isobutylchloroformate according to the same 
procedure as Example 154 to obtain 195mg of the title compound. 

'H NMR(MeOH-d,, ppm) : 6 7.91(s, 1H), 7.42(m. 2H), 6.32(s, 1H), 4.18(m, 
3H), 3.75(d, 2H. J=6.66Hz), 3.67(t, 1H), 3.50(m, 3H), 3.30(d, 2H), 
3.08(m, 1H), 2.74(m, 2H), 2.62(q, 1H). 2.30-1.60(m, 1211), 1.28(t, 
3H), 1.08(t, 3H), 0.92(d, 6H) 

Examnlfi — 158 — : — Synthesis of «*hvi 2-rm)-^-rrrs)-2-r2-rfi- 
[r(trich1firomethoyy)rarbonvlamino1iminnm ft t h v n-i-i»trhviindni-2-vn- 
ethynpyiTolidinynr a rh ^nyllnvrroltd inviW^i.^ (ComnnnnH yffl >) 

IOOdb of ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethyIindol-2- 
yl)ethyl]pyiTohdinyl]carbonyl]pyrrolidinyl]acetate obtained in Example 60 
was reacted with 35/tf of trichloroethylchloroformate treated according to 
the same procedure as Example 154 to obtain 92mg of the title compound. 

'H NMR(MeOH-d4, ppm) : 6 7.97<s, 1H), 7.46<m, 2H), 6.29(s, 1H), 4.81(s, 
2H), 4.18<m, 3H), 3.67(t, 1H), 3.57-3.05(m, 7H), 2.76(m, 2H), 
2.64<q, 1H), 2.30-1.60(m, 10H), 1.27(t, 3H), 1.07(t, 3H) 

Exa m ple 159 ; Synthesis o f ethyl 2 =ISRh2=msl=2=IZ=LL=saa Li 
6-nm i no(nhr n y l carhonYlam i nn)in ^ ^ ^^ 
carbonyllnYTrolidinvnarctate (CampoHcd P7 31 

60mg of ethyl 2-[(R)-2-tt(S)-2-[2-(6-amidino-l-ethyUndol-2-yl)- 
ethyl3pyiroUdinyl]carbonyl]pyrroUdinyl]acetate obtained in Example 60 was 
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reacted with 24/d of benzylchlorofonnate according to the same procedure 
as Example 154 to obtain 64mg of the title compound. 

'H NMR(MeOH-dj, ppm) : 6 8.10-6.60<m, 8H), 6.30(s, 1H), 4.16(m, 3H), 
5 4.00(m, 2H), 3.65(m, 1H), 3.49<m, 2H), 3.34(d, 2H, J= 19.08Hz), 

3.11(m, 1H), 2.75(m, 2H), 2.66(q, 1H), 2.40-1.60(m, 10H), 1.26ft, 
3H), 1.11ft, 3H) 
ES-MS : 588(M+D* 

10 Test 1 : In h ibitory activity for thrombin and trypan 

20(ti of each compound of the present invention was dissolved in 
5096 methanol in various concentrations and then added to each well of a 
microplate, to each of which IBOfii of the reaction medium containing 

15 125mM NaCl. 50mM Tris-HCl (pH 8.0) and 2mM synthetic substrate 
(N-benzoyl-Phe-Val-Arg-p-nitroanilide, Sigma B-7632) were added. 20 
(tt of human thrombin solution (5 units/me, Sigma T-6759, manufactured 
by Sigma Co.) containing 0.196 bovine serum albumin was added to each 
well to initiate the enzymatic reaction. After 20 minutes, the hydrolysis 

20 of substrate was determined by measuring the absorbance at 405 nm. 
The concentration of the test compound showing half the change of the 
absorbance in the well that did not contain the test compound was 
represented as IC50 value. The selectivity index was calculated by 
dividing the IC50 value for trypsin by the IC50 value for thrombin. The 

25 thrombin inhibitory activity and the trypsin inhibitory activity for the 
compound of the present invention are shown in the following Table 2. 



30 



35 



WO 97/45424 

227 

Table 2. Inhibitory activity for thrombin and trypsin 



PCT/KR97/00100 



Compound 


Inhibitory activity (ICso) 


Selectivity 


No. 


Thrombin(nM) 


Trypsin(nM) 


(trypsin/thrombin) 


8 


9.47 


460.0 


48.6 


9 


33.9 






15 


20.1 


608.0 


30.2 


24 


8.45 


706.0 


83.6 


30 


9.01 


420.0 


46.6 


37 


5.40 






38 


7.59 


184.0 


24.2 i 


39 


6.91 




i 


40 


7.95 






43 


9.96 


401.0 


40.3 


44 


9.23 


313.0 


33.9 


46 


28.9 






57 


7.73 






58 


3.00 


52.2 


17.4 


62 


11.7 


582.0 


49.7 


64 


15.2 


349.0 


22.9 


oo 


22.1 






72 


9.4 


128.0 


13.6 


73 


33.2 


268.0 




83 


30.9 






84 


51.6 


4490.0 J 


87.0 


86 


27.0 


674.0 


25.0 


88 


15.9 


128.0 


8.1 ; 
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Table 2. (continued) 



Compound 


Inhibitory activity (ICso) 


Sd«*Hvitv 


No. 


Thrombin(nM) 


Trypsin(nM) 


(trypsin/thrombin ) 


98 


20.3 






109 


31.9 






110 


37.7 


1460.0 


38.6 


112 


29.2 






114 


17.4 


500.0 


28.8 


115 


31.8 | 




116 


31.7 


869.0 


27.4 


117 


16.7 


811.0 


48.6 


118 


12.3 


178.0 


14.5 


123 


32.9 






125 


22.3 


775.0 


34.7 


126 


40.5 






127 


21.7 






128 


26.2 






129 


13.1 


139.0 


10.6 


130 


36.5 






131 


9.29 


137.0 


14.7 


142 


33.1 






143 


5.46 


410.0 


75.2 


144 


25.3 






145 


26.1 


524.0 


20.1 


146 


22.1 


464.0 


21.0 


147 


25.5 
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Table 2. (continued) 





Compound 


Inhibitory activity (ICso) 


Selectivity 


5 


wo. 


Thrombin(nM) 


Trypsin(nM) 


(trypsin/thrombin) 




148 


23.0 


443.0 


19.2 




149 


10.4 




j 




155 


11.6 


1 287.0 


24.7 


10 


156 


28.6 








157 


26.9 








158 


5.50 




i 




159 


19.3 


399.0 


20.7 j 


15 


160 


15.3 


382.0 


— i 

25.0 




161 


5.21 


255.0 


48.9 




162 


7.3 


329.0 


45.0 


20 


L 163 


19.4 


497.0 


25.6 


166 


33.1 


617.0 


18.6 




167 


18.3 


322.0 


17.6 




168 


31.6 






25 




30.2 






1 "7A i 






31.9 




171 


10.6 


373.0 


OD.1 




173 


34.6 






30 


174 


16.2 


416.0 


25.7 




175 


9.92 








176 


21.7 


450.0 


20.7 




177 


18.8 


500.0 


26.6 


35 


180 


11.0 


351.0 


31.8 
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Table 2. (continued) 



5 



10 



15 



Compound 


Inhibitory activity (ICso) 


Selectivity 


No. 


Thrombin(nM) 


Trypsin(nM) 


(trypsin/thrombin) 


182 


10.1 


304.0 


30.0 


184 


9.51 


551.0 


57.9 


187 


25.6 






192 


33.8 






194 


31.7 






196 


37.2 


536.0 


14.4 


222 


11.4 




1 


224 


24.1 






244 


53.6 







20 Test 2 : Measurement of the thrombin time (TT) in rat plasma 

SD male rats weighing 220±20g which had fasted overnight were 
used as experimental animals. Blood taken from the hearts of the 
experimental animals just before administration of the test compound and 
25 at 30, 60, 120 and 240 minutes after oral administration of the test 
compound was mixed with 0.108M sodium citrate in the ratio of 9:1. 
The mixtures thereby obtained were centrifuged at 15,000rpm for 5 
minutes at 4TC to separate the plasma, which was stored at -201: until 
the TT was measured by means of the method described below. 

30 

200^ of O wren's buffer was added to 50/tf of the plasma and 100 
fit of the diluted plasma thereby obtained was injected into the vial of a 
coagulometer and then incubated for 2 minutes at 37 1. To each vial 
was added 100/tC of thrombin at a concentration of 20U/ro£, which had 
35 prewarmed at 37 T), to measure the time (TT) until clotting occurred. 
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The ratio of the TT in rat plasma after administration of the test 
compound to the TT in rat plasma before administration of the test 
compound was calculated. The TT ratios for the compounds of the 
present invention are shown in the following Table 3. 

Table 3. Plasma TT ratio after administration to rat 



Dosage 

Compound 

No. ^^-^ 


30rag/kg 


50mg/kg 


lOOmg/kg 


86 


1.49 


4.51 


5.19 


88 | 2.62 


7.83 




118 ! 


8.80 




126 




5.40 




127 




8.00 




149 




9.24 




155 




3.93 


7.36 


159 




6.23 




160 




2.30 




161 




7.62 




171 






4.23 


267 




4.48 




270 


1.46 


4.30 




272 


1.76 


2.84 





Test 3 : Pharmacokinetic test 
Test method : 

S.D. male rats weighing 200±20g which had fasted overnight 
were subjected to cannulation at their femoral veins and arteries. 
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Compound 88 prepared in Example 62 was dissolved in physiological 
saline and then administered to the rats both by intravenous injection and 
oral administration. Blood was taken at prescribed intervals of time and 
then immediately mixed with methanol The mixture was centrifuged 
<15,000rpm, 5 min., 41C) to obtain quantitative amount of the supernatant 
which was then subjected to HPLC in Diode Array Detector at 254nm to 
analyse the concentration of the test compound in the blood. 

Test results : 

The blood concentrations of compound 88 according to the present 
invention analysed after intravenous injection and oral administration are 
shown in the following Tables 4 and 5, and the pharmacokinetic 
parameter is described in the following Table 6. As can be seen from 
the experimental results shown in these tables, when compound 88 of the 
present invention was administered via intravenous injection, it was 
rapidly distributed in the body and slowly disappeared. In rats, 
compound 88 of the present invention exhibited a good result, i.e. an 
elimination half-time of 64 minutes and a bioavailability of 32.696. 



25 



30 



35 
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Table 4. Blood concentration of the compound 88 of example 62 following 
intravenous injection of lOmg/kg in rats 



Time 
\n) 


Blood concentration (vg/mi) 


Rat-1 


Rat-2 


Rat-3 


Rat-4 


Rat- 5 


Mean 


SE 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.033 


11.186 


25.999 


23.841 


28.971 


18.505 


21.700 


1.975 


0.083 


8.793 


11.984 


10.776 


14.222 


11.623 


11.480 


0.658 


0.250 


2.707 


4.629 


3.531 


5.982 


3.895 


4.149 


0.484 


j 0.500 


0.816 


1.963 I 1.685 

» 


2.939 


1.516 


1.784 


0.284 


j 1.000 


0.784 


0.773 


0.577 


U 1.204 


0.535 


0.775 


0.137 


! 2.000 


0.204 


0.098 ■ 0.000 


0.424 


0.162 


0.178 


0.081 


! 4.000 1 
1 — _ — j 


0.000 


0.000 i 


0.000 


0.121 


0.055 


0.035 


0.026 


! 6.000 


0.000 j 


0.000 


0.000 


0.090 


0.051 


0.028 


0.020 


24.000 


0.000 


0.000 


0.000 | 


0.000 


0.000 


0.000 


0.000 



Table 5. Blood concentration of the compound 88 of example 62 following 
oral administration of lOOmg/kg in rats 



Time 




Blood concentration (iig/mt) 


(h) 


Rat-1 


Rat-2 


Rat-3 


Rat-4 


Rat-5 


Mean 


SE 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.033 


11.186 


25.999 


23.841 


28.971 


18.505 


21.700 


1.975 


0.083 


8.793 


11.984 


10.776 


14.222 


11.623 


11.480 


0.658 


0.250 


2.707 


4.629 


3.531 


5.982 


3.895 


4.149 


0.484 


0.500 


0.816 


1.963 


1.685 


2.939 


1.516 


1.784 


0.284 


1.000 


0.784 


0.773 


0.577 


1.204 


0.535 


0.775 


0.137 


2.000 


0.204 


0.098 


0.000 


0.424 


0.162 


0.178 


0.081 


4.000 


0.000 


0.000 


0.000 


0.121 


0.055 


0.035 


0.026 


6.000 


0.000 


0.000 


0.000 


0.090 


0.051 


0.028 


0.020 


24.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 
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Table 6. Pharmacokinetic parameters of the compound 88 of Example 62 
in rats 



5 



Parameter 


Mean ± error i 


Elimination Half-life (hr) 


1.07±0.27 ! 


BioavaflabUity (96) 


32.62+ 7.69 ! 



10 



15 



20 



25 



30 



35 
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WHAT IS CLAIMED IS : 



A compound represented by formula (I): 




and pharmaceudcally acceptable salts thereof, in which 

R represents a group of formula nh j or nhr 1 , wherein 

R 1 represents hydrogen, hydroxy, alkyl, alkoxy, alkylcarbonyl, alkylcar- 
bonyloxy, aralkoxycarbonyl, or a radical of formula (a), 

O 

— C-B-rcHte-R" (a) 
R 12 

wherein 

B represents oxygen or sulfur; 

R 11 and R 12 independently of one another represent hydrogen, haloalkyl, 
alkylcarbonyloxy, dialkylamino, or substituted or unsubstituted 3- to 
7-membered saturated or unsaturated heterocyclic or carbocyclic ring; 
and 

g denotes an integer of 0 to 3; 

R 2 represents hydrogen, hydroxy, halogen, carboxy, aminocarbonyl, alkyl, 
alkoxy, hydroxyalkyk aminoalkyl, alkylcarbonyl, alkylsulfonyl, carboxy- 
alkyl, aminocarbonylalkyL alkoxycarbonylalkyl, or substituted or 
unsubstituted arylsulfonyl; 

R 3 represents hydrogen, halogen, • alkyl, hydroxyalkyl, carboxyalkyl, 
alkoxycarbonylalkyl, alkoxycarbonyl, carboxy, amino, aminoalkyl, 
aminocarbonyl, aminocarbonylalkyl, or a radical of formula (b), 
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— 0-(CH)h-R 13 
R 14 

wherein 

R 13 and R 14 independently of one another represent hydrogen, alkyl, or 
substituted or un substituted 3- to 7-membered saturated or unsatu- 
rated heterocyclic or carbocyclic ring; and 

h denotes an integer of 0 to 3; 



Co. 



the group of formula * represents a radical selected from 

the group consisting of indolyl, benzofuranyl, benzothienyl, 
benzoimidazolyl, benzoxazolyl, benzothiazolyl, naphthyl, tetrahydro- 
naphthyl, indanyl, dihydrobenzofuranyl and dihydrobenzothienyl; 

A represents a saturated or unsaturated alkylene group having 2 to 4 
carbon atoms, which may have 1 or 2 substituents selected from the 
group consisting of carboxy, alkyl, hydroxyalkyl, carboxyalkyl, alkyl - 
carbonyl, alkoxycarbonyl and alkoxycarbonylalkyl; 

W represents a group of formula (c), (d) or (e), 



(CH)o— — C— ((j:H)p— — S0 2 — (CH)q— 

(c) (d) (e) 

wherein 

o, p and q independently of one another denote an integer of 0 to 3, 
R 4 , R 5 and R 6 independently of one another represent hydrogen, hydroxy, 
carboxy, alkoxycarbonyl, substituted or unsubstituted arylsulfonyl, or 
substituted or unsubstituted 3- to 7-membered saturated or unsatura- 
ted heterocyclic or carbocyclic ring, or represents a group of formula 
<f), (g) or (h), 
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10 



15 



20 



25 



Jf — 0~<CH)r— R 19 



NR ,5 R 16 ^^NR"R>8 
O (g) (h) 

wherein 

R K , R 16 , R" and R 18 independently of one another represent hydrogen, 
alky], alkylsulfonyl, carboxyalkyl, alkylcarbonyl, aminocarbonylalkyl, 
alkoxycarbonylalkyl, substituted or unsubsituted arylsulfonyl, substi- 
tuted or unsubstituted aralkyl, or substituted or unsubsituted 3- to 
7-membered saturated or unsaturated heterocyclic or carbocyclic ring; 

R and R 20 independently of one another represent hydrogen, carboxy, 
aminocarbonyl or alkoxycarbonyl, or represents 3- to 7-memebered 
saturated or unsaturated heterocyclic or carbocyclic ring which may be 
fused with one or more 3- to 7-membered saturated or unsaturated 
heterocyclic or carbocyclic rings; and 

r denotes an integer of 0 to 3; 

Y represents hydrogen or a 3- to 7-membered saturated or unsaturated 
heterocyclic or carbocyclic ring which may be fused with one or more 
3- to 7-membered saturated or unsaturated heterocyclic or carbocyclic 
rings and which may be substituted on any atom of the ring with a 
substituent selected from the group consisting of oxygen, halogen, 
nitro, alkyl, haloalkyl, hydroxyalkyl, alkylsulfonyl, substituted or 
unsubstituted arylsulfonyl, substituted or unsubstituted 3- to 7- 
membered saturated or unsaturated heterocyclic or carbocyclic ring, 
and a group of formula (i), (j) and (k), 



30 



-NR^ 22 ~0-<CH*-a» — (CH)t-C-(CH)u- R * 

® © 0c) 

35 

wherein 
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R 21 and R 22 independently of one another represent hydrogen, alky), alkyl- 
sulfonyl, carboxyalkyl, alkylcarbonyl, alkoxycarbonylalkyl, or sub- 
stituted or unsubstituted arylsulfonyl; 

23 24 

R and R independently of one another represent hydrogen, carboxy, 
5 aminocarbonyl, alkoxycarbonyl, or 3- to 7-membered saturated or 

unsaturated heterocyclic or carbocyclic ring which may be fused with 
one or more 3- to 7-membered saturated or unsaturated heterocyclic 
or carbocyclic rings; 

R 25 , R 26 and R 27 independently of one another represent hydrogen, 
10 hydroxy, thio, amino, carboxy, aminocarbonyl, alkoxy, alkoxycarbonyl, 

alkylamino, alkylsulfonylamino, alkenyl, alkoxy carbonylami no, cyclo- 
alkylamino, alkoxycarbonylalkylamino, substituted or unsubstituted 
arylsulfonylamino, or substituted or unsubstituted 3- to 7-membered 
saturated or unsaturated heterocyclic or carbocyclic ring; 
15 s denotes an integer of 0 to 3; 

t denotes an integer of 0 to 6; and 

u denotes an integer of 0 to 8; and 

n denotes an integer of 0 to 2, 

provided that when each of g, h, o, p, q, r, s, t and u denotes number of 
20 3 or more, the corresponding alkylene chain may be straight or branched. 



2. The compound as defined in claim 1, wherein 

S ^\ 

R represents a group of formula NH * or nhr 1 $ wherein 

R 1 represents hydrogen, hydroxy, C1-C4 alkyl, C1-C4 alkoxy, C2-C4 alkyl- 
carbonyl, C2-C4 alkylcarbonyloxy, or a radical of formula (a), 

O 

30 II - . 

— C-B— (CH)g-R u (a) 

R 12 



35 



wherein 

B represents oxygen or sulfur, 

R n and R 12 independently of one another represents hydrogen, Q-C4 
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haloalkyl, C2-C4 alkylcarbonyloxy, C 2 -Ce dialkylamino, or substituted or 
unsubstituted 6-membered carbocyclic ring, and 
g denotes an integer of 0 to 3; 

R 2 represents hydrogen, halogen, carboxy, C1-C4 alkyl, C1-C4 alkoxy, 
d-C« hydroxyaDcyl, C1-C4 aminoalkyl, C 2 -C, alkylcarbonyl, C1-C4 
alkylsulfonyl, C2-C4 carboxyalkyl, C2-C4 aminocarbonylalkyl or C3-C7 
alkoxy carbonylalkyl; 

R 3 represents hydrogen, halogen, Cj-Q alkyl, C1-C4 hydroxyalkj'l, C 2 -C 4 
carboxyalkyl, C3-C7 alkoxycarbonylalkyl, or a radica of formula (b), 

R J4 

wherein 

R 13 and R M independently of one another represent hydrogen or phenyl, 
and 

h denotes an integer of 0 to 1; 

the group of formula \^ represents a radical selected from 

the group consisting of indolyl, benzofuranyl, benzothienyl, benzo- 
imidazolyl and naphthyl; 
A represents saturated or unsaturated alkylene group having 2 to 4 
carbon atoms, which may have 1 or 2 substituents selected from the 
group consisting of carboxy, Ci~C 4 hydroxyalkyl and C 2 -C 4 alkoxy- 
carbonyl; 

W represents a group of formula (c), <d) or (e), 

^> 

(CH)o— — C— (CH)p — S0 2 — (CH)q— 

r 4 h h 

< c > (d) (e) 

wherein 

o, p and q independently of one another denote an integer of 0 to 3, 
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10 



15 



20 



25 



30 



R*, R 5 and R 6 independently of one another represent hydrogen, hydroxy, 
carboxy, C2-C4 alkoxycarbonyl, phenylsulfonyl, or substituted or 
unsubstituted 3- to 5-membered saturated or unsaturated heterocyclic 
or carbocyclic ring, or represents a group of formula (f), (g) or (h), 



Jf — O— (CH)r — R 19 
^S^R 18 R 20 



— NR 15 R 16 

(0 (8) (h) 

wherein 

R 15 , R 16 , R J7 and R 18 independently ^of one another represent hydrogen, 
C]-C 4 alkyl, C1-C4 alkylsulfonyl, C 2 -d carboxyalkyl, C2-C1 alkyl - 
carbonyl, C2-C4 aminocarbonylalkyl, C3-C7 alkoxycarbonylalkyl, or 
substituted or unsubsituted 3- to 5-membered saturated or unsaturated 
heterocyclic or carbocyclic ring, 

R 19 and R 20 independently of one another represent hydrogen, carboxy, 
aminocarbonyl or C2-C4 alkoxycarbonyl, or represents 5- to 6- 
memebered saturated or unsaturated heterocyclic or carbocyclic ring 
which may be fused with other one or more 5- to 6-membered 
saturated or unsaturated heterocyclic or carbocyclic ring, and 

r denotes an integer of 0 to 3; 

Y represents hydrogen, or represents 5- to 6-membered saturated or 
unsaturated heterocyclic or carbocyclic ring which may be fused with 
other one or more 5- to 6-membered saturated or unsaturated 
heterocyclic or carbocyclic ring and which can be substituted on any 
atom of the ring with substituent selected from the group consisting 
of oxygen, halogen, nitro, C1-C4 alkyl, C1-C4 haloalkyl, Cj-C 4 
hydroxyalkyl, C1-C4 alkylsulfonyl, phenylsulfonyl, substituted or 
unsubstituted 3- to 5-membered saturated or unsaturated heterocyclic 
or carbocyclic ring, and a group of formula (i), (j) and (k), 



— NR^R 22 O (CH> R 23 (CH>-C— (CH^-R 26 

35 C ° © (k) 
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wherein 

R a and R 22 independently of one another represent hydrogen, C1-C4 alkyl, 
Cj-C* alkylsulfonyl, C 2 -Cs carboxy alkyl, C 2 -Cs alkylcarbonyl, C3-C7 
alkoxycarbonylalkyl or phenylsulfonyl, 
R 23 and R 24 independently of one another represent hydrogen, carboxy, 
aminocarbonyl, C 2 C alkoxycarbonyl, or 3- to 5-membered saturated 
or unsaturated heterocyclic or carbocyclic ring which may be fused 
with other one or more 3- to 5-membered saturated or unsaturated 
heterocyclic or carbocyclic ring, 

R , R 26 and R 27 independently of one another represents hydrogen 
hydroxy, thio, amino, carboxy, aminocarbonyl, Ci-C, alkoxy, C 2 -C 4 
alkoxycarbonyl, C,-C 4 alkylamino, Q-C* alkylsulfonylamino, C 2 -C s 
alkenyl, C 2 -C< alkoxycarbonylamino, Ca-Ce alkoxycarbonylalkylamino, 
C 3 -Ce cycloalkylamino, phenyisulfonylamino, or substituted or unsub- 
stituted 3- to 5-membered saturated or unsaturated heterocyclic or 
carbocyclic ring, 

s denotes an integer of 0 to 3, 

t denotes an integer of 0 to 6, and 

u denotes an integer of 0 to 8, and 

n denotes an integer of 0 to 2, 

provided that when each of g, h, o, p, q, r, s, t and u denotes number of 
3 or more, the corresponding alkylene chain may be strainght or 
branched. 



3. The compound as defined in claim 1, which is selected 
from the group consisting of: 

3-[[(S)-2-C-(6-amidino-l-ethyUndol-2-yl)emylbyrroIidin-2-yI]methyl]- 
benzo[b]thiophene- 2-carboxamide, 

3-[[(S)-2-[2-(6-amidino-l-methylindol-2-yI)ethyl]pyrrolidin-2-yl]methyl] 
-benzo[b]thiophene- 2-carboxamide, 

1- ethyl-2-[2-[(S)-l-t2-(3-chlorophenyl)acetyl]pyrroBdm-2-yl]ethyl]indole 
-6-carboxamidine, 

2- [2-[(S)-2-[2-(6-aniidino-l-ethylindol-2-yI)emyl]pyrroIidinyl]-2-oxoeth 
~yl] benzoic acid, 

l-ethyl-2-[2-[(S)-l-(2-cyclopentyl-2-phenylacetyl)pyrrolidin-2-ylJethyl]- 
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indole-6-carboxamidine, 
l-ethyl-2-[2-[(S)-l-((R)-2-me^^ 
din-2-y]]ethyUindole-6-cartK)xamidine, 
ethyl 2-[[<R)-2-[2-[(S)-2-[2-(6-amid™^ 
diny I] - 2 ~oxo - 1 -pheny llethyllamino] acetate, 

1- ethyl-2-[2-[(S)-l-[(R)-2-(c^ 
Udin-2-yl]ethyl]indole-6-carboxamidine, 

2- [[(R)-2-[2-[(S)-2-[2-(6-amitf^^^ 
-oxo-l-phenylethyl]amino]acetic acid, 
l-ethyl-2-[2-[(S)-l-(2-cyclo^ 

car boxami dine, 

ethyl 3-[(S)-2-[2H6-amidino-l-eUiyta^ 
lopenty 1 -3 - oxopropanoate, 

l-ethyl-2-[2-[(S)-l-(2-cyclohexylacetyl)pyrrolidin-2-yI]ethyl]indole-6- 
carboxamidine, 

l~ethyl-2-[2-[(S)-l-(2-cyclopropylaminoacetyl)pyirolidin~2-yl]ethyl]indole 
- 6 - carboxamidine, 

1- ethyl-2-[2-[<S)-l-[2-[cyclopropylto^ 
-"2-yl]ethyllindole-6-carboxamidine, 

ethyl 2-[[2-[(S)~2-[2-(6-amidino-l-ethylin^^ 

oxoethyl]cyclopropylamino]acetate, 

ethyl 2-E[2-[(S)-2-[2-(6-amidino-l-ett^ 

methyl-2-oxoethyl]cyclopropylamino]acetate, 

2- [[2-[<S)-2-[2-(6-amidino- 1 -ethylindol-2-yl)ethyI]pyrrolidinyl]- 1 -methyl 
-2-oxoethyUcyclopropyIamino]acetic acid, 

ethyl 4-[<S)-2-[2-(6-amidino-l-ethylindo 
lopropylamino-4-oxobutanoate, 

4-t(S)-2-I2-(6-aniidino-l-ethyUndol"2-yl)ethyl]pyiTolidinyl]- 

pylamino-4-oxobutanoic acid, 

l-ethyl-2-[2-[(S)-lM(R)-pyrroUdin^ 

indole-6-carboxamidine, 

ethyl 2-[<R)-2-[[(S)-2-[2-(6-amidino-l-i^ 

nyl]carbonyl]pyrrolidinyl]acetate, 

ethyl 2-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethyHndol-2-yl)ethyl]pyiToIidinyl] 
-carbonyUpyrrolidinyUacetate, 
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2-t(R)-2-|I(S)-2-[2-(6-aiiudino-l-ethyKndol-2-yI)ethylbym>Udinyl)<ar^ 
-nyllpyrrolidinyUacetic acid, 

2-[(R)-2-[[(S)-2-[2-(6-ainidino-l-ethylindol-2-yl)ethyl]-(S)-4-methyl- 
pyrn>HdinyI]cartxmyl]pyrroHdinyI]acetic acid, 

ethyl-2-[(R)-2-[[(S)-2-I2-(6-aimdino-l-ethylindol-2-yl)ethyl]pym)lidinyl] 
-carbonyl]pynt)lidinyl]propionate, 

ethyl-2-[(R)-2-[[(S)-2-[2-(6-ami£iino-l-ethyUndol-2-yl)ethyl]pyiTOlidinyl] 
-carbonyllpyrrolidinyUbutanoate, 

ethyl-2-[(R)-2-[E(S)-2-[2-(6-anudiiM)-l-ethylindol-2-yl)ethy]]pyrrolidinyI] 
-carbonyl]pyrrolidinyl]-2-phenylacetate, 
l-ethyl-2-t2-[(S)-l-ff<R)-l-(cai*amoyl^ 
pyrroIidin-2-yl]cthyl]indole-6-carboxamidine, 

l-ethyI-2-[2-[(S)-l-[[(R)-l-t(N-cyclopropy]carbamoyl)methy]]pyrrolidin-2 

-yl]carbonyUpyrrolidin-2-yl]ethyDindole-6-carboxamidine, 

ethyl (S)-2-[2-[(R)-2-[[<S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyUpyr- 

rolidinyl]carbonyl]pyirolidinyl]acety]amino]propanoate, 

1- ethyl-2-[2-[(S)-l-[t(R)-l-(l-carbamoyI-3-hydroxypn>pyl)pyrrolidin-2- 
yl]c^bonylbyn^Iidin-2-yl]ethyl)indo]e-6-caiboxamidine, 

2- [(R)-2-[[(S)-2-[2-(6-aandino-l-ethylindol-2-yl)ethyllpyrrolidinyl]car- 
bonyl]pyrn)lidinyl]-4-hydroxybutanoic acid, 

l-[(R)-2-[[(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyI]pyrrolidinyl]car- 
bony]]pyrroIidinyl]ethane-l^-dicarboxyIic acid, 

l-ethyl-2-[2-[(S)-l-t[l-(2-oxo-3-oxolanyl)pyrroUdin-2-yl]carbonyl]pyrro 
-lidin-2-yl]ethyl)indole-6-carboxamidine, 

ethyl 4-[(R)-2-[I(S)-2-[2-(6-amidino-l-ethylindol-2-yl)ethyl)pyrroUdinyl] 
-carbonyUpyrrolidinyUbutanoate, 

4- t(R)-2-n(S)-2-[2-(6-amidino-l-ethyUndol-2-yl)ethyl]pyrrolidinyl]carbo 
-nyl]pyrrolidinyl]butanoic acid, 

ethyl 5-[(R)-2-[E(S)-2-[2-(6-anudino-l-ethylindol-2-yl)ethyl]pyrrolidinyl] 
-carbonyl]pyrroIidinyl]pentanoate, 

5- [(R)-2-[[(S)-2-[2-(6-anndino-l-ethyandol-2-yl)ethyl]pytroBdiny0carl» 
-nyl]pyrrolidinyl]pentanoic acid, 

ethyl 6-t(R)-2-a(S)-2-[2-(6-aniidino-l-ethylindol-2-yl)ethyl3pyrrolidinyl] 
-carbonyl]pyrrolidinyl]hexanoate, 

6- [<R)-2-[[<S)-2-t2-<6-amidino-l-ethylindol-2-yl)ethyltoyn^lidinyl]carbo 
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-nyl]pyrrolidinyl]hexanoic acid, 
l-ethyl-2-[2-[(S)-l-tt(R)-l^^ 
- ny 1] pyrrolidin -2- y l]ethy 1 lindole- 6 - carboxamidine, 
l-ethyl-2-[2-[(S)-l-II(R)-l-<(S)-2-a^ 
5 -nyU-pyrroUdin-2-yl]ethyl]indole-6-c^rboxamidine 1 
l-ethyI-2-[2-[(S)-l-[[(R)-l-(2-am^^ 
pyiTolidin-2-yl]elliyUindole-6-carboxamidine, 
l-ethyl-2-K-[<S)-l-[[(R)-l-((S)-2-a^ 

-yl]carbonyUpyrrolidin-2-yl]ethyI]indole-6-carboxamidine f 
10 l-ethyl-2-[2-[(S)-l-[[(R)-l-[(S^ 

rolidin-2-yl]carbonyl3pyrrolidin-2-yl]ethy]]indole-6-carboxainidin^ 

ethyl 4-[<R)-2-[[(S)-2-[2-<6-airid™ 

-carbonyl]pyrrolidinyl]-(S)-3-amino-4-oxobutanoate, 

l-ethyI-2-[2-[(S)-l-[[(R)-lM(S)-2-a^ 
15 din-2-yI)carbonyl]pyrrolidin-2-yl]e 

4-[<R)-2-[[(S)-2-[2-(6-amidm^^ 

-nyl]pyrrolidinyl]-(S)-3-amino-4-oxobutanoic acid, 

l-ethyl-2-[2-[((S)-l-[[(R)-lM3-aim^^ 

-pyrrolidin-2-yl]ethyl]indoIe-6-*carboxamidine, 
20 l-ethyl-2-[2-[(S)-l-[[(R)-l-^ 

•carbonyl]pyrrolidin-2-yI]ethylKndole-6"carboxamidine, 

l-ethyl-2-[2-[(S)-l-[[(R)-l-(3-ainm^^ 

pyrrolidin-2--yl]ethyI]indole-6-carboxainidine l 

l-ethyl-2-[2-[(S)-l-tf(R)-l-[3-[to^ 
25 lidin-2-yl]carbonyl]pyrroIidin-2-yl]ethyl]indole~6-carboxamidin^ 

ethyl 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-e^ 

-c^bonyl]pyrrolidinyl]-(S)-2-ainino^4-oxobutanoate f 

l~ethyl-2-[2-[(S)-l-[[(R)-l-((S)-3-an^ 

din-2-yl]<^uix>nyl]pyiTolidin-2-yH^ 
30 4-[(R)-2-[[(S)-2-[2-(6-amidino-l-eta^ 

-nyl]pyrrolidinyl] - (S) - 2- amino-4 -oxobutanoic aicd, 

l-ethyl-2-[2-[(S)-l-[[l-[(R)-l-[3-^ 

amino]propanoyl]pyrroKdin-2-^^^ 

carboxamidine, 
35 4-[<R)-2-[[(S)-2-[2-(6-aimdino-^^ 
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-nyltoyrroKdinyl]-(S)-2-[(methanesulfonyl)amino]-4-oxobutanoic acid, 

l-ethyl-2-K-[(S)-l-[[(R)-l-(4-aminobutanoyl)pyrroIidin-2-yl]carbonyl]- 

pyrrolidin-2-yl]ethyl]indo]e-6-carboxainidine, 

l-ethyl-2-[2-[(S)-l-n:(R)-l-[(2-pipericUnyl)carbonyl]pym)Mdin 

-ny]]pyrrolidin-2-yI]ethylJindoIe-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[[<R)-l-(3-piperidinyl^^ 

nyl3pyrroUdln-2-ylktbyUindole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[t(R)-l-[(4-piperich-nyl^^ 

-nyl]pyrrolidin-2-yl]ethyl]indole-6-carboxamidine, 

l-methyl-2-r2-[(S)-l-[((R)-l-acetyIpyiTolidin-2-yI)carbonyl]pym)l^ 
yl]ethyl]indole-6-carboxamidine, 

l-ethyI-2-[2-[(S)-l-[((R)-l-acetylpyrrolidin-2-yl)carbonyl]pyrrolidin-2- 
yl]ethyl]indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[t(R)-l-(2-propylpentanoyl)pyrrolidin-2-yl]carbonyl] 
-pyrrolidin-2-yIJethyl]indole-6-carboxamidine, 

ethyl 3-[(R)-2-[[(S)-2-t2-(6-amidino-l-ethylindol-2-yI)ethyl]pyn-olidinyU 
-carbonyl]pyirolidinyl]-3-oxo-propanoate, 

l-ethyl-2-I2-[(S)-l-|I(R)-l-(2-carbaiiK)ylacetyl)pyrn)lidin-2-yl]carbonyl] 
-pyrrolidin-2-yl]ethy]]indolc-6-carboxarnidine, 

ethyl 4-t(R)-2-[t(S)-2-[2-(6-amidino-l-etbylindol-2-yl)ethyl]pyrrolidinyl] 
-carbonyl)pyrroIidinyl]-4-oxobutanoate, 

4-[(R)-2-K(S)-2-[2-(6-amidino-l-ethyIindol-2-yl)ethyl]pyrTolidinyl]carbo 
-nyl]pyrrolidinyl]-4-oxobutanoic acid, 

1 -ethyl -2-[2-t(S)- 1-[[(R) - 1 - (3-hydroxybutanoyl)pyrrolidin-2-yl]carbonyl] 
-pyrrolidin- 2-yl]ethyl]indole-6-carboxamidine, 

l-ethyl-2-[2-[(S)-l-[((R)-l-prop-2-enoylpyrroUdin-2-yl)carbonyl]pyrro- 
lidin-2-yl]ethyl]indole-6-carboxamidine, 

1 -ethyl ~2-[2-[(S)-l-[[(R) - l-(methanesulf onyI)pym>Udin-2-yl]carbonyl]- 
pyrrohdin-2-yI]ethyl]indole-6-(arboxamidiiie, 

l-ethyI-2-[2-[(S)-l-[[(R)-l-(caibamoylmethyl)-5-oxopyrrolidin-2-yl]car- 
bonyl]pyrrohdin-2-yUethyI]iiulole-6-carboxaiiudine, 

methyl-2-£2-a(S)-2-[2-(6-amidiiM)-l-ethylindoI-2-yl)ethyl)pyrit)lidinyU- 
carbonyllpiperidinyUacetate, 

l-ethyl-2-[2-[(S)-l-[(3-piperidinyl)(^bonyUpyrToUdin-2-yl]ethy0indole-6 
-carboxamidine, 
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ethyl l-[2-[(S)-2-[2-(6-airidmo^^ 

oxoethyUpyrrolidine-2-carboxylate, 

ethyl 2-[2-[2-[<S)-l-[(<R)-l-acetylpy^ 

yl]ethyl]-6-amictinoindolyl]acetate, 

2-[2-[(S)-l-[((R)-l-a(*tylpyiTO^^ 

l-(carbamoylmethyI)indole-6-carboxamidine, and 

6-[2-[(S)-1^2-phenylacetyl)pym>Ktf^ 

amidine. 

4. A thrombin inhibitor composition containing as an active 
component the compound of formula (I) as defined in claim 1 or the 
pharmaceutical^ acceptable salt thereof together with a pharamceutcially 
acceptable carrier. 

5. The thrombin inhibitor composition as defined in claim 4, 
which is useful for prevention and treatment of thrombosis. 

6. The thrombin inhibitor composition as defined in claim 4, 
which is formulated into the oral preparation. 

7. A process for preparing the compound of formula (I) as 
defined in claim 1 and its salts characterized in that: 

(a) an amino-protecting group of a compound of formula (V): 




and Q represents an amino -protecting group, is removed to obtain a 
compound of formula (IV): 
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(IV) 



wherein 



A and n are defined as in claim 1; 

(b) the nitrile compound of formula (IV) thereby obtained is reacted with 
a compound of formula (VI): 



Y — W D 



(VI) 



wherein Y and W are defined as in claim 1 and D represents 
hydroxy or halogen, to obtain a compound of formula (m): 



OH) 



N 
I 

W — Y 



wherein 
claim 1; 



A, Y, W and n are defined as 



in 



(c) the compound of formula (HI) is reacted with an alcohol compound of 
formula (VII): 



r'oh 



(vn) 



wherein R 1 is defined as in claim 1, in the presence of a hydrogen 
halide to obtain a compound of formula (II): 
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(ll) 



Co 

. R z , R 3 , A, Y, 



wherein , R z , R , A, Y, W and n are defined as in 

10 

-<""' V" 

claim 1 and R a is a group of formula oh or or 1 

wherein R 1 is defined as in claim 1; and 
15 (d) the compound of formula (II) is reacted with ammonia. 

8. A compound of formula (II): 

20 R--JL Z -J-A L Win 



25 



30 




Co- 

an , R 2 , R 3 , 



and its salt, wherein , R , R 3 , A, Y, W and n are defined 

as in claim 1 and R 8 is a group of formula oh or OR 1 

wherein R 1 is defined in claim 1. 

9. A compound of formula (HI): 



35 
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(CH2)n 



(in) 



W — Y 



and its salt, wherein 
as in claim 1. 



. Co . . 

in , R 2 , R 3 , A, Y, W and n 



are defined 



10. A compound of formuMIV): 



R 2 R 



(IV) 



and its salt, wherein 
claim 1. 



A and n are defined as in 



11. A compound of formula (V): 
R* R 3 




(CHj)n 



(V) 



and its salt, wherein , R 2 , R 3 , A and n are defined as in 

claim 1 and Q represents an amino -protecting group. 
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12. A process for preparing the compound of formula (V) as 
defined in claim 11 and its salt, which comprises reacting compound of 
formula (4): 




CHjP'PhaX- (4 ) 




wherein and R 2 are defined as in claim 1, with a 

compound of formula (5): 



^^^^ <!> 



wherein R 3 and n are defined as in claim 1, two L groups may be same 
or different and represent hydrogen, alkyl, alkoxycarbonyl or alkoxy- 
carbonylalkyl, Q represents an ainino-protecting group, X represents 
halogen, and v denotes an integer of 0 to 2. 

13. A process for preparing the compound of formula (V) as 
defined in claim 11 and its salt, which comprises reacting a compound of 
formula (7): 




COL' (7) 
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Co- 

wherein and R 2 are defined as in claim 1 and L 

5 represents hydrogen, alkyl, alkoxycarbonyl or alkoxycarbonylalkyl, with a 
compound of formula (8): 

R 3 

io I | 

«- Q 

wherein R 3 and n are defined as in claim 1, Q represents an 
amino -protecting group, X represents halogen, L represents hydrogen, 
alkyl, alkoxycarbonyl or alkoxycarbonylalkyl and v denotes an integer of 
15 0 to 2. 
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